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APPENDIX A 

CHRONOLOGY OF EVENTS ALONG THE SAN DIEGO COASTLINE 



DATE 

Oceanside Littoral Cell Time Line 

DESCRIPTION 

1883 Dam Construction Lake OINeill on Santa Margarita 
River completed. End of dry 
period extending from 1842 
(except for 1861-1862 floods). 

1888 Pier Construction 1000-ft long wooden wharf 
completed at Wisconsin Ave. 

1890 Pier Construction Wharf destroyed and rebuilt, 
improvements made until 1920 
without detrimental effect on 
ad j acent beaches. 

1916 Flood 

1922 Dam Construction 

1927 Pier Construction 

1942 Harbor 
Construction 

1945 Sand Mining 

1949 Dam Construction 
Hard Structure 

1952 Hard Structure 

1954 Hard Structure 

Major flooding; Maximum 20th 
discharge from San Luis Rey 
River. 

Henshaw Reservoir on San Luis 
Rey River completed. 

Oceanside Pier, 1300-ft. long, 
and frontage walk constructed 
at present location. 

Del Mar Boat Basin constructed. 
1.5 million cubic yards dredged 
and used to increase grade 
around basin. 

220,000 cy dredged from 
entrance channel, material 
disposed upland. 

Vail Dam on Santa Margarita 
River completed. Riprap placed 
along a 1000-ft long stretch at 
Wisconsin Avenue. 

Additional ~iprap placed near 
Wisconsin Ave .* 

Two groins constructed at 
Wisconsin Avenue and one 
groin 1000 ft south. 

Double, shore normal jetties 
constructed at the north and 



1954 Beachf ill 

1955 Beachf ill 

Beachf ill 

1957 Beachf ill 

Hard Structure 

1957- El Nino 
1958 

1960 Beachf ill 

Beachf ill 

1961 Beachf ill 

Beachf ill 

Hard Structure 

south ends of Agua Hedionda 
lagoon. 

Over 4 million cy of 
construction placed on beaches 
north and south of Agua 
Hedionda. 

Ill, 00 cy nourishment primarily 
on beach south of Agua Hedionda 
discharge structures; material 
dredged from lagoon 

8000,000 cy nourishment on 
Oceanside Beach 

232,000 cy nourishment primarily 
on beach south of Agua Hedionda 
discharge structures; material 
dredged from lagoon 

2300 ft. added to north 
breakwater and 130 ft. added to 
South Breakwater. 

Strong El Nino Winter 

370,000 cy nourishment primarily 
on beach south of Agua Hedionda 
discharge structures; material 
dredged from lagoon 

41,000 cy nourishment at 
Oceanside Beach; material 
dredged from entrance 

481,000 cy nourishment at 
0ceansideBeach;materialdredged 
from channel 

225,000 cy nourishment primarily 
on beach south of Agua Hedionda 
discharge structures; material 
dredged from lagoon 

Construction of 400-ft. 
long south groin by City and 
1000-ft long south jetty by 
Corps 

1962 Hard Structure Construction of 710-ft. long 



submerged north groin 

1963 Harbor Const. 

1963 Beachf ill 

Beachf ill 

1964 Beachf ill 

Beachf ill 

1965 Beachf ill 

Beachf ill 

1966 Beachf ill 

Beachf ill 

Oceanside Harbor completed. 

3.8 million cy nourishment at 
oceanside Beach; 1.4 million 
cy excavated from harbor basin; 
2.4 million cy of existing 
littoral dredged from lagoon; 
material bypassed south 

3 07,000 cy nourishment primarily 
beach south of Agua Hedionda 
discharge structures; material 
dredged from lagoon 

204,000 cy nourishment at San 
Onofre Beach south of Power 
Plant; sea cliff source 

94,000 cy nourishment at 
Capistrano Beach north of 
Capistrano Creek; from 
Capistrano Creek Groin 
constructed along the north 
bank of Capistrano Creek 
compartmentalize the beach 
between the Creek and Dana Point 

111,000 cy nourishment at 
Oceanside Beach between 3rd St. 
and 9th St. t material dredged 
from entrance 

222,000 cy nourishment 
primarily on beach south of 
Agua Hedionda discharge 
structures; material dredged 
from lagoon 

684,000 cy nourishment at 
Oceanside between 3rd St. and 
Wisconsin St., ; material 
dredged from entrance 255,000 
cy nourishment at San Onofre 
Beach south of Power Plant; sea 
cliff source 

842,000 cy nourishment at 
Capistrano Beach south of 
Capistrano Creek; material from 



1967 Beachf ill 

~eachf ill 

1968 Beachf ill 

Hard Stucture 

1969 ~eachf ill 

Beachf ill 

Beachf ill 

1970 Harbor Const. 
Beachf ill 

1971 ~eachf ill 

Capistrano 900,000 CY 
nourishment at Capistrano 
Creek; upland source 

178,000 cy nourishment at 
Oceanside Beach between 3rd St. 
and Tyson St. : material dredged 
from entrance 10,000 cy 
nourishment at San Onofre 
Beach south of Power Plant; sea 
cliff source 

159,000 CY nourishment 
primarily on south of Agua 
Hedionda discharge structures; 
material dredged from lagoon. 

434,000 cy nourishment at 
Oceanside Beach between San 
Luis Rey River mouth and 
Wisconsin St. ; material 
dredged from entrance 

380-ft. long extension of south 
jetty and 500-ft. long 
extension of south groin 

353,000 cy nourishment at 
Oceanside Beach between San 
Luis Rey River mouth and 3rd 
St. ;material dredged from 
entrance 

365,000 cy nourishment at 
Capistrano Creek 

212,000 cy nourishment at 
Capistrano Beach south of 
Capistrano Creekifill 
from Capistrano Creek 97,000 cy 
nourishment primarily on beach 
south of Agua Hedionda 
discharge structures; material 
dredged from lagoon 

Dana Point Harbor completed 
126,000 cy nourishment at 
Capistrano Creek; Dana Point 
construction material source 

552,000 cy nourishment at 
Oceanside Beach between 3rd St. 



Beachf ill 

1972- ~l Nino 
1973 

1973 Beachf ill 

1974 Beachf ill 

Beachf ill 

1976 Beachf ill 

Beachf ill 

1977 Hard Structure 

Beachf ill 

and Wisconsin St.;:material 
dredged from entrance 

259,000 cy nourishment at 
beaches north and south of Agua 
Hedionda discharge structures 
;material dredged from lagoon 

Severe El Nino winter 

434,000 cy nourishment a t  
Oceanside Beach between Tyson 
St. and Wisconsin St. ;material 
dredged from entrance Lake 
Skinner on Santa Margarita 
River. 
River completed. 

560,000 cy nourishment at 
oceanside Beach between Tyson 
St. and Whitterby St. ;material 
dredged from entrance Beachf ill 
1.6 million cy nourishment at 
San Onofre Beach south of Power 
plant; offshore soure 

341,000 cy nourishment at 
beaches north and south of Agua 
Hedionda discharge structures; 
material dredged from lagoon 

550,000 cy nourishment at 
Oceanside Beach between Tyson 
St. and Whitterby St.;material 
dredged from entrance 

331,000 cy nourishment at 
beaches north and south of Agua 
Hedionda discharge structures; 
material dredged from lagoon 

Revetment construction by U.S. 
Marine Corps 

318,000 cy nourishment a t  
Oceanside Beach between Tyson 
St. and Whitterby St.;material 
dredged from entrance 



Beachf ill 

1978- 
1983 Wave Storm 

1978 Beachf ill 

1979 Beachf ill 

1981 Beachf ill 

Beachf ill 

1982- El Nino 
1983 

Beachf ill 

1985 Beachf ill 

1988 Beachf ill 

220,000 cy nourishment at San 
Onofre Beach south of Power 
Plant; offshore source 

Major wave storm period 

46,000 cy nourishment at San 
Onofre Beach south of Power 
Plant; offshore source 

398,000 cy nourishment at 
beaches north and south of Agua 
Hedionda discharge structures; 
materials dredged from lagoon 

863,000 cy nourishment at 
Oceanside Beach between 6th St. 
and Buccanner St.; material 
dredged from entrance 

292,000 cy nourishment a t  
beaches north and south of Agua 
Hedionda discharge structures: 
material dredged from lagoon 

Severe El Nino winter 

200,000 cy nourishment at San 
Onofre Beach south of Power 
Plant Beach 2000,000 cy 
nourishment at beaches 
north and south of Agua 
Hedionda discharge structures; 
material dredged from lagoon 

447,000 cy nourishment at 
beaches north and south of Agua 
Hedionda discharge structures; 
materials dredged from lagoon 

334,000 cy nourishment at 
beaches north of intake 
structures at Agua Hedionda; 
material dredged from lagoon 

475,000 dredged from Oceanside 
Harbor 

450,000 dredged from Oceanside 
Harbor 



220,000 dredged from Oceanside 
Harbor 



Mission Bay Littoral Cell Time Line 

DATE - EVENT DESCRIPTION 

1876 Dike Construction ~ikes built to control San Diego 
outlet at present location, floods 
filled inner ~ission Bay 

1918 Dam construction Murray Reservoir on San Diego 
River completed 

1925 Pier Construction Crystal Pier completed 
Hard Structure Completion of 16000-ft long seawall 

at the Amusement Center, Mission 
Beach. 

1928 Hard Structure compeltion of 10,000-ft. long 
seawall (includes 1925 seawall) at 
the Amusement Center, Mission Beach 

1935 Dam Construction El Capitan Reservoir on San Diego 
River completed. 

1938 Hard Structure Completion of a 1000-ft. long rock 
revetment at Voltaire Street, Ocean 
Beach 

1941 Hard Structure Completion of a rock revetment at 
Newport Avenue, Ocean Beach. 

1918- Hard Structure Construction of seawalls at Sunset 
present Cliffs. 

1948 Beachf ill 600,000 cy nourishment on 2000-ft. 
long reach at north end of Mission 
Beach; fill from Mission Bay 
dredging. 

Hard Structure Entrance channel and jetty 
construction begun 

1950 Hard Structure Completion of 1500-ft. long South 
Jetty, 3800-ft. long Middle Jetty 
and 3300-ft. long North Jetty 
67,000 cy nourishment at Ocean Beach 
; fill from navigation channel 
dredging 

1955 Hard Structure Completion of 500-it. long groin on 



1958 Beachf ill 

1962 Dam Construction 

1970 Hard Structure 

1973 Beachf ill 

Mid '70's Sand Mining - 1988 

1984 Beachf ill 

Beachf ill 

Ocean Beach ending at a depth of 
3 ft. MLLW 

150,000 cy nourishment at Mission 
Beach; fill from entrance channel 
dredging 

Chet Harriet Dam on San Diego River 
completed 

Extension of South Jetty to 2060-ft. 
long and extension of Middle Jetty 
to 4280-ft. long 

230,000 cy nourishment at Pacific 
Beach; fill from entrance channel 
dredging 

Approximately 2,5000 cy/yr sand 
removal from Mission and Pacific 
Beachs as part of a beach cleaning 
programs; disposal on Fiesta Island 

30,000 cy nourishment at Ocean Beach 
south of groin; fill from entrance 
channel dredging 

246,000 cy nourishment at Mission 
Beachifill from entrance channel 
dredging 



Silver Strand Littoral Cell Time Line 

DATE - 
1888 

EVENT 

Hatel Construction 

Hard Structure 

Hard Structure 

Hard Structure 

Hard Structure 

Dam Construction 

Dam Construction 

Dam Construction 

Beachf ill 

Beachf ill 

Hard Structure 

Hard Structure 

Hard Structure 

DESCRIPTION 

construction of Hotel Del Coronado 
on Coronado Island 

construction of 7500 foot long 
Zuniga Jetty at Mile 13.6; largest 
artificial barrier in cell 

construction of a curved groin at 
Mile 10, Hotel Del Coronado 

Extension of the curved groin at 
Mile 10 to a total length of 
1400 feet 

Construction of 5200 foot long 
Coronado Seawall at Mile 11-12 

Completion of Morena Dam on ~ijuana 
River, U.S. side of border 

Completion of Barrett Dam on Ti juana 
River, U.S. side of border 

Completion of Rodriguez Dam on 
TijuanaRiver, Mexicansideof border 

Placement of 2.26 million cubic yards 
(cy) on Coronado Beach between Miles 
12.6 and 13.6 

Placement of 26.2 million cy on 
beaches between Miles 8.8 and 10.8; 
material dredged from San Diego Bay 

Construction of a 1000 foot long 
revetment on ~mperial Beach at 
Mile 3.0 

Construction of 600 foot long north 
groin on Imperial Beach at Mile 3.8 

Construction of 400 foot long south 
groin on Imperial Beach at Mile 3.5 



1963 Hard Structure 

Pier 

1967 Beachf ill 

Unknown Hard Structure 

1975 Hard Structure 

1976 Beachf ill 

1977 Beachf ill 

1985 Beachf ill 

~xtension of north groin on Imperial 
Beach to 720 feet 

Construction of Imperial Beach Pier 

Placement of 40,000 cy of fill at 
Mile 10 

Construction of a 600 foot long steel 
pile bulkhead, Naval Radio Station 
at Mile 4.5 

Construction of revetment on Playas 
de Tijuana Beach between Mile -0.5 
and Mile -0.75 

Placement of 3.5 million cy between 
Miles 8.8 and 10.8 

Placement of 1.1 million cy between 
Miles 2.5 and 3.5; material dredged 
from San Diego Harbor 

Placement of 1.1 million cy between 
Miles 9.5 and 10.2 



APPENDIX B 

CORPS OF ENGINEERS NEARSHORE PROFILES AND LOCATION MAPS 



PLOTS EXPLANATIONS 

(1) Profiles coordinates are 

(a) Horizonal = distance in feet from Benchmark (baseline) 

(b) Vertical = elevation from MLLW 

(2) Profile Locations, are given in Figures 3-1 and 3-2 



23 Historical Prof i les  Surveyed through 1989 
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34  on-~istorical Profiles Surveyed from 1983 to 1989 
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FIGURE A-1: INDEX TO RANGE LINE LOCATION MAPS 
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APPENDIX C 

TIME HISTORY GRAPHS OF THE MIIHIQ, MSL, -5 FT, 
-15 FT AND -30 FT CONTOUR POSITION 

FOR THE SURVEYED PROFILES 
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APPENDIX D 

TABULATIONS FOR SEASONAL SHORELINE CHANGE RESULTS 



NOTES : 

1. Profiles locations are given in Figures 3.1 and 3.2 of 

~ppendix A and Chapter 3. 

2. delta = Shoreline seasonal movement as the difference between 

a given winter position and subsequent summer season position in 

feet . 

3 .  max = refers to maximum measured summer accretion in feet. 

4. = refers to maximum measured winter erosion in feet. 



Sl LVER STRAND CELL- SEASONAL SHfJREL INE CHANGES 

SS 3 MX = 127.12 MX = 230.44 MX = 1os.n mx = 175 IWX = 795  EX = 125 
nin = -136.62 mln = -231.9 min = -114.81 mln -220 min = -100 min = -35 

DATE 
WR 1969 
OCT 1983 
FEB 1984 
SEP 1984 
JUN 1985 
APR 1906 
OCT 1966 
APR 1987 
SEP 1987 
JAM 1988 

'? NW 1989 
e 

MSL 
244.38 
246.79 ' 

224.39 
311.91 
333.15 
197.13 
324.25 
218.82 
321.66 
207.07 

322 

delta ULLU 
403.5 

290 
300 
390 
460 

228.1 
458.54 
293.55 
467.23 
248.96 

403 

delta MHW delta 
147.56 
213.4 -26.83 

186.57 67.1 
253.67 
272.61 -101.41 
171.2 1oa.n 

277.97 -105.15 
172.~12 106.2 
279.02 -114.81 
164.21 

275 

-5 f t  delta - 
715 

SS 5 max = T5.69 rnsx = 122.17 mx = 61.78 x = 166.8 mnx = 226.4 nrex = 22.2 
min = -117.88 min = -136.2 min = -114.05 min = -99.3 mln = -119.6 min = -48.1 

DATE 
FEB 1984 
DEC 1984 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 19811 
WOV 1989 

MSL delta 
258.24 ' 

295.91 
254.07 72.43 
326.5 -53.7 
272.8 73.69 

346.49 - 1 l f . l '  
221.61 
368.6 

dsltr UHHU delta - 5 f t  delta - 1 5 f t  dettr - 3 0 f t  delta 
204.9 

246.71 
112.04 223.58 50.94 627.4 -52.7 1128.6 -83.8 1747 -48.1 
-45.59 274.52 -41.14 574.7 -99.3 1045 11.4 1698.9 -23.3 
122.17 233.38 61.78 475.4 ,166.8 1016.4 -119.6 1675.6 14.4 
-136.2 295.16. -114.05 642.2 -94.5 936.8 226.4 1690 22.2 

181.11 547.7 1163.2 1712.2 
31 1 590.8 



SILVER STRAND CELL- SEASONAL SHORE11 WE CHANGES 

SS 7 mrx m 102.7 wx = 190 mx = 36.56 max = 38.3 mar = 60.3 msx * 136.3 
min = -102.87 min = -82.35 min = -85.8 min = -82.8 min n -37.6 min = -25.8 

DATE 
FEB 1984 
SEP 1984 
JUIl 1985 
OCT 1986 
APR 1987 
SEP 1987 
W O V  1989 

HSL 
227.69 
330.39 
295.59 
284.25 
181.38 
119.33 
279.3 

del to HLLW delta 
102.7 250 190 

440 
429.5 

-102.87 470.47 -82.35 
-62.05 396.12 76.5 

472.62 
443.9 

MHW delta -5 ft delta -15 ft delta -30 ft delta 
212.81 36.56 
249.37 
230.37 
219.11 -85.8 648.4 58.3 989.3 60.3 2738 136.3 
133.31 -72.69 706.7 -82.8 1049.6 -37.6 2874.3 -25.8 
60.62 623.9 1012 2848.5 
lW.3 590.6 

? SS 15 nmx = 132 nvlx = 183 mx = 93 MIX = 240 MIX = 60 mx = 110 
N rnln = -70 nin = -92 min = -75 min = -150 . min = -105 min = -180 

DATE 
WAY 1965 
nAR 19n 
JUN 1975 
NW 1983 
fEB 1984 
SEP 1984 
JUM 1985 
APR 1986 
SEP 1986 
APR 1987 
SEP 1987 
MOV 1989 

MSL deltr 
325 
314 
362 
179 
200 132 
332 
242 - 70 
172 42 
214 -53 
161 85' 
246 
246 

HHHW 
238 
279 
312 
119 
t34 
227 
189 
114 
1 78 
120 
198 
169 

delta -5 ft delta 
725 
585 
830 

815 ft delta -30 ft delta 
i 150 5340 
1140 4920 
1305 5070 
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SILVER STRAND CELL- SEASONAL SHORELlNE CHANCES 

ss 125 

DATE 
JAN 1984 
M Y  1984 
DEC 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
'NOV 1909 

DATE 
OCT 1903 
MAR 1984 
OCT 1984 
JUN 1985 
APR 1986 
OeT 1986 
APR 1987 
SEP 1987 
JAN 1988 
WOV 1989 

nmx = 
min = 

MSL 
611.64 
594.9 

599.28 
617.31 
606.36 
609.28 
590.61 
617.09 
658.9 

26.48 
-18.67 

d e l t a  
-16.74 

4.38 
18.03 

-10.95 
2.92 

-18.67 
26.48 

d e l t a  
- 47.28 
112.48 

mx * 
min * 

HLLW 
603.95 
696.07 
705.36 

760 
630.05 
746.16 
607.23 
718.15 
766.7 

M X  

m i n  

MHHU 
563.45 
542.51 
559.7 

548.62 
588.59 
572.26 
572.71 
580.97 
566.6 

39.97 
-20.94 

d e l t a  
-20.94 
17.19 

-11.08 
39.97 

-16.33 
0.45 
8.26 

165.99 
-142.08 

d c l t a  
-34.64 
138.22 

-131.84 
165.99 
-82.34 
96.86 

-142.08 

mx = 
rnin = 

mx = 
mfn = 

-5 f t  
887.5 

1199.6 
1008.9 

1141.7 
958.5 

1213.7 
1017 

1114.6 
1033.1 

d e l t a  -15 f t  
-23.6 1410 

39 1377.7 
1351.9 

312.1 
-196.7 

de l  tr 
312.1 

-190.7 

-183.2 
255.2 

-196.7 
97.6 

mx = 
m i n  = 

-1s f t  
1498.1 
1463.1 
1402.5 

1562.7 
1504.1 
1515.9 
1472.6 
1568.5 

-25.8 max = 8.8 
-59.4 min = 1.6 

d e l t a  -30 f t  d e l t a  
-32.3 
-25.8 

95.9 mx = 154.7 
-60.6 rnin = -182.9 

d e l t a  -30 f t  d e l t a  
-35 

-60.6 



SILVER STRAND CELL- SEASONAL SHORELINE CHANGES 

ss 180 

DATE 
OCT 1983 
MAR 1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1966 
APR 1987 
SEP 1987 

SS 200 

DATE 
MAR 1984 
OCT 1984 
JUlr 1985 
APR 1906 
OCT 1906 
APR 1987 
SEP 1987 
NOV 1989 

W X  ' 
min - 

MSL 
247.26 
208.7 

226.14 
204.47 
248.48 
185.86 
237.38 
333.2 

106.73 
-122.A 

delta 
-22.17 
33.48 

-78.39 
106.73 

-122.n 
63.33 

mu = 
min = 

HLLW 
325.47 
342.49 
306.25 
293.2 

323.28 
261.71 
330.48 
397.9 

66.28 
-87.48 

dettr  
-83.59 

52.7 

-24.43 
66.28 

-87.48 
57.03 

68.77 
-61.57 

delta 
17.02 

-13.05 
30.08 

-61 .57 
68.77 

m X  

min = 

HHHU 
511.98 
522.03 
515.49 
548.13 
448.04 
569.9 

466.96 
527.05 

W X  = 
min = 

HHW 
180.38 
137.21 
161.58 
134.83 
192.21 
123.49 
168.36 
263.2 

121.86 
-102.94 

detta 
10.05 
-6.54 

-100.09 
121.86 

-102.94 
60.09 

57.38 
-68.72 

delta 
-43.17 

-26.75 
57.38 

-68.72 
44.87 

W X  = 
min 

67.4 men = 90.9 
-93.6 min = -29.6 

delta -15 f t  delta -30 f t  delta 
-93.6 1250 39.1 
47.4 1289.1 90.9 

t 380 

mx = 37.5 . mx = 294.9 
mln - -69 min = - 28 

-5 ft  delta -15 ft  delta 
549.5 37.5 

587 

-30 ft  delta 



HISSION BAY CELL- SEASONAL SHORELlNE CHANGES 

Oe 230 

DATE 
APR 1951 
MAR 1954 
JUL 1955 
APR 1957 
FEE 1966 
JUL 1970 
JUN 1972 
APR 9 9 n  
M R  1977 
OCT 1983 
APR 1984 
OCT 1984 
JON 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

HLLU delta 
124 
207 
547 
550 
265 
401 
400 -84 
316 
282 
720 -400 
320 1 72 
492 
420 16 
436 82 
518 23 
541 23 
564 -117 
447 
585 

man - 101 
rnfn - -141 

HHHV delta 
30 
75 

160 
364 
158 
198 
184 - 65 
119 
1 72 
375 -141 
234 68 
302 
289 -60 
229 101 
330 -85 
245 80 
325 - 56 
269 
403 

max = 155 
min = -125 

-5 f t  delte 
200 
610 
680 
905 
685 
655 
65 0 - 80 
5 70 
575 

mx = 45 
min = -35 

-15 f t  delta 
1575 
1200 
1280 
1450 
1485 
1540 
1255 45 
1300 
1440 

max = 140 
min = - 205 

-30 f t  delte 
3050 
2865 
2910 



HU 310 

DATE 
JUL 1940 
JW 1949 
APR 1951 
JUL 1955 
JUW 1972 
WR 1977 
OCT 1983 
APR 1984 
OCT 1984 
JUN 1985 
APR 1986 
DCT 1966 
APR 1987 
SEP 1987 
DEC 1989 

DATE 
JUL 1940 
JUI 1949 
A?R 1951 
APR 1957 
JUN 1972 
OCT 1983 
APR 1964 
OCI 1984 
JUN 1985 
APR 1986 
OCT 1986 
AQR 1987 
SEP 1987 
JAN 1988 
DLC 1989 

HSL delta 
156 
218 
205 
175 
20 1 
357 -206 
15 1 48 
199 
243 -95' 
148 s9 
207 -59 
f 48 92 
240 -104 
136 
265 

nun- 163 
mln = -151 

MLLU &lt. 
252 
324 
442 
4 0  
346 
380 
442 -151 
291 129 
420 
400 - 24 
376 25 
401 -117 
284 163 
447 
475 

nmx * 
min = 

MH nu 
190 
163 
266 
269 
292 
257 
184 
198 
240 
23 1 
171 
212 
165 
234 
246 

69 
-60 

delta 

14 
42 

-60 
41 
-47 
69 

-Sft delta 
ni 
790 
700 
705 
705 
780 
595 70 
665 65 
730 

HLLV delta 
225 
342 
2eo 
352 
215 
466 -174 
292 102 
394 
350 -112 
238 119 
357 -7s 
282 155 
437 -221 
216 
392 

-15 f t  delta 
1270 
1355 
1200 
1165 
lo90 
1220 
1090 80 
1170 -70 
lt00 

MX * 180 
mfn -20 

-30 ft detta 
2190 
2150 
2120 
2085 
1 960 
2080 

IMX * 70 
mln * -10 



OCEANSIDE CELL- SEASOWAL SHORELINE CHANGES 

ns 384 

DATE 
JUN i 9 n  
OCT 1983 
MY 1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

PB 408 

DATE 
NOV 1903 
APR 1984 
OCT 1984 
JUW 1985 
APR 1986 
OCf 1984 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

MSL delta 
204 
230 
148 
250 
268 -83 
1 85 61 
246 -32 
214 53 
267 
301 

mx = 60 
min = -37 

HLLU delta 
240 
293 
227 
447 
417 -37 
380 9 
389 2 
391 60 
451 
403 

1MK = 
min = 

HSL 
143 -34 
91.02 

152.65 
98.81 
91.89 

130.22 
106.7 
112.8 
154.8 
186.4 

delta MLLU 
317.55 

61 .&3 164 
265.2 

-6.92 190 
30.33 212.82 

-23.52 216.94 
6. t' 193.9 
42 563.1 

21 1.2 
345.6 

MX = 52 
min = -56 

25.66 
-31.5 

delta 

7.87 

20.36 
-17.45 
25 -64 
-31.5 
24.6 

-5 f t  delta 
650 
580 
660 
700 

I M X  = 
mfn = 

-5 f t  

588.6 
570.5 
573.7 
563.1 
660.4 

612.11 

max = 40 
min = -90 

- 1 5 f t  delta 
1000 
1220 
1150 
1125 

97.3 nwrx = 
-18.1 rnin = 

delta -15 f t  

IBBX = 90 
rnin = - 70 

31.4 max = 69.3 
-51.1 mln = -12.2 

delta - 3 0 f t  detta 



OCEANSIDE CELL- SEASONAL SHORELlNE CHANGES 

LJ 443 IMX = 58.9 = 38.8 ma,! = 12.7 IMU = 122.9 man = 14.4 mar = 38.9 
min * -42.8 nin - -37.11 rnin = -13 nfn = -142.4 min = -8.7 min = -93.2 

DATE 
JUW 1964 
OCT 1964 
JUW t985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

DATE 
JUL 1984 
OCf 1984 
JUN 1985 
APR 1986 
OCI 1986 
APR 1987 
SEP 1987 
JAW 1988 
DEC 1989 

HSL 
113.8 
137.5 
86.5 
43.7 

102.5 
62.6 
04.2 

160.7 

mx = 
mfn 

HSL 
259.4 

228 
236.5 
244.5 
250.8 
209.9 
236.8 
166.3 
175.7 

delta RLLV 
287.1 

283 
-42.8 240.91 
58.9 203.8 

-40 242.6 
21.6 235.42 

240.03 
1 93 

delta HLLW 
375.38 
361.6 

350 
437.73 
363.6 

376.36 
361.39 
319.5 
266.9 

delta RHHV delta - 5 f t  delta 
23.3 

31 
-37.11 23.4 -10.5 

38.8 12.9 12.7 614.7 -123.3 
-7.18 25.6 -13 491.4 122.9 
4.61 12.6 2.1 614.3 -742.4 

14.7 471.9 
68 405 

MHHW delta 
125.5 
140.7 

135 19.4 
154.4 6.3 
160.7 -56.5 
104.2 41.4 
t45.6 -63.5 
82.1 

127.9 

-5 f t  delta 
597.9 

546 

- 1 5 f t  delta - 3 0 f t  delta 



OCEANSIDE CELL- SEASONAL SHORELINE CHANGES 

nmx = 
mln = 

rnsx = 73.2 
mln = -21.8 

I M X  = 15.2 nex = 
rnin = -73.1 min = 

DATE 
OCT 1983 
MAY 1984 
OCT 1984 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

nst 
313.1 
207.9 
265.2 
370.7 
270.9 
235.3 
269.4 
280.4 

del ta MLLU delta 
423 

345.82 
430.16 

100.2 286.83 95.01 
-35.6 382.84 -19.11 
34.1 363.73 61.27 

425 
407.3 

MHHU delta 
180.2 
133.8 
180.7 
117.8 73.2 

191 -21.8 
169.2 14 
163.2 
217.1 

-15 f t  delta -30 f t  
1161.3 
1205.8 

1195 
1146.7 - 1  1598.7 
1073.6 -20.5 1592.6 
1053.1 15.2 1603.2 
1068.3 1610.8 

delta 

mx. 
min = 

l M X  = 
min = 

mx = 74 
min -80.0 

rmx= 89.9 . 
min = -139.1 

I M X  = 
rnin = 

151.7 max = 
-57 nin = 

DATE 
OCT 1983 
APR 1984 
OCT 1984 
JW 1985 
APR 1986 
UCT 1986 
APR 1987 
SEP 1987 
JAM 1968 
DEC 1989 

MHHU delta 
108.1 -68.7 
39.4 0 
39.4 
63.8 12.6 
76.4 74 

150.4 -73.7 
76.7 48.7 

125.4 -80.8 
44.6 
123 

-5 f t  delta 
567.4 41.3 
608.7 -84.1 
524.6 

detta -30 f t  
-57 

-10.7 

delta 



OCEANSIDE CELL- SEASONAL SHORELINE CWGES 

TP470 mx,m 10 mx=-  65.42 mx= 77.9 mx= 85.4 m a x =  28.6 mx= 23.5 
nin = -169 nin = -205.51 min = -147.5 rnin = -34.1 rnin a -38.9 min = 23.5 

DATE 
NW 1983 
MAY 1984 
OCT 1984 
JUN 1985 
APR 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

dal ta HLLY delta 
-49.1 343.16 35.99 

379.15 
352.7 - 169 350 -205.51 

144.49 
10 343.93 65.42 

-112.6 409.35 -151.35 
258 

331.3 

MHHU delta -5 f t  delta -15 f t  delta -30 f t  delta 
78.7 - 18 
60.7 

117.2 
168 -147.5 

20.5 375.7 1140 1665.6 
69.1 77.9 523.7 85.4 1063.9 -38.9 1664 23.5 

147 -101 609.1 -34.1 1025 28.6 1687.5 
46 575 1053.6 

227.6 

P 
w 
h) 

TP 520 mx = 112.7 mx = 166.96 nmx 47.4 mx = 100.7 mx = '46.8 max = 17 
rnln = -90.1 min = -135.56 rnin -36.7 min = -154.4 min = -49.3 nin = -28.4 

DATE I 
OCT 1983 
MY 1964 
NOV 1904 

I JUN 1985 
1 APR 1986 
I 
I 

OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

MHHU 
115.1 
102.4 
110.7 
98.1 
15.2 

118.6 
81.9 

129.3 
144.8 

detta -15 f t  delta -30 ft delta 
1073.8 

100.7 1084 -39.2 
1044.8 



OCEANSIDE CELL- SEASONAL SHORELlNE CHANGES 

DATE 
JUL 1984 
N W  1984 
JUN 1985 
APR 1986 
WT 1986 
APR 1907 
SEP t987 
JAN 1988 
DEC 1989 

delta 
17.53 
-22.69 
-138.42 
165.14 
-186.8a 
236.53 
-214.25 

mex* 79.1 
rnln = - 80 
MHHW , delta 
109.8' 7.4 
117.2 12.8 
130 -42.9 
87.1 40.5 
127.6 -34.9 
92.7 . 79.1 
171.8 -80 
91 -8 
149.9 

nmx = 85 marc = 
rnln = -57.5 min = 

-5 f t  delta -15 f t  

77.7 mx 8 60.72 
-56.8 min = -33.1 

delta -30ft delta 

TP 540 ' IMX = 55 nax = I15 nex = 43 mnx = 80 mx = -10 fMx= 10 
mln = -48 mln = -04 min= -14 min- -20 mln = -85 min = -25 

DATE 
JAN 1934 
APR 1957 

i 
JUN 1984 

: OCT 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 

HSL delta 
? 58 
185 
104 
108 
122 -48 
76 48 
122 -30 
92 55 
147 

HHHW 
75 
ti0 
54 
31 
5 1 
38 
53 
39 
82 

delta -5 f t  delta - 
545 
690 

t15 ft delta -30 f t  delte 
1085 1960 
1110 1970 





OCEANSIDE CELL-.SEASONAL SHORELINE CHANGES 

DM 590 x = 180.3 max = 145.83 max = 23.1 nex = 76.6 rnex = 14.3 mx = 25.4 
mln = -101.8 min = -114.45 min = -90.8 rnin - -87.1 rnin = -31.2 mln = 8 

DATE 
NOV 1984 
JUH 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

d e l t e  HHHU 
-114.65 118.7 
-11.76 27.9 
132.01 24.1 
-54.03 41.9 
145.83 28.5 

51.6 
236.9 

d e l t a  -5 f t  de l t a  -15 f t  det ta -30 f t  de l t a  
-90.8 
-3.8 
17.8 722.3 -87.1 1169.5 -31.2 2373.1 8 

-13.4 635.2 76.6 1138.3 -2.6 2381.1 16.2 
23.1 711.8 -5.3 1135.7 14.3 2397.3 25.4 

706.5 1150 2422.7 
637.t 

a 
4 +' SD 600 IMX = 61.3 man = 117.51 m x  = 53.2 mx = 133.5 max = 99.1 nmx = 49.2 
v1 min = -67.9 nln = -100.67 min = -71.9 mfn = -179.2 . rnin = -91.9 min = -34.6 

DATE 
OCT 1983 
MAY 1984 
W O V  1904 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAW l9Ba 
DEC 1989 

de l t a  NLLU 
363.65 

22.9 265 
2.1 300.18 

-25.4 292.86 
61.3 242.14 

-67.9 306.61 
52.6 222.16 

-53.4 339.67 
239 

265.1 

d e l t a  MHHU de l t a  
11s .5 
62.1 34.8 
96.9 7.9 

104.8 -17.7 
87.1 53.2 

140.3 -71.9 
68.4 46.6 

115 -54 
61 
99 

de l t a  -15 t t  de l t a  -30 f t  de t ta  
1100 

1106.4 -10 
lOM.4 



OCEANSIDE CELL- SEASWAL SHORELlNE CHAMGES 

SD 630 

DATE 
JAN 1934 
WR 1 s t  
OCT 1970 
OCT 1983 
HAY 1984 
NW 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

82 
-126.5 

del ta  

50 
- 22 
-2 
112 

-65 
42 

-126.5 

MX = 164 
nin = -219 

~X = n 
nin = -110 

mx = 75 
rnin = -40 

mx a -30 
min = -150 

~ l x  = 15 
min * -15 

MHHU del ta 
45 
30 

105 
140 
60 n 

132 - 18 
114 -4 
110 62 
in -43 
129 21 
150 -110 
40 

131 

~5 f t  delta 
500 
515 
535 
510 
425 75 
500 

-15 f t  del ta 
1000 
935 
895 

-30 f t  del ta 
1810 
1780 
1750 

SD 670 

DATE 
JAN 1934 
APR 1957 
OCT 1963 
mr loss 
OCT 1984 
JUM 1985 
APR 1986 
DCT 1966 
APR 1987 
SEP 1987 
DEC 1989 

mx * 58 
mln = - 50 

IMX = 125 
mln = -150 

MLLU del ta 
260 
210 
309 
1911 
242 
254 -64 
190 1Ob 
294 -92 
202 146 
348 
163 

MHHU del ta 
38 
38 

125 
78 
95 

105 -37 
6a 51 

119 -50 
69 58 

127 
76 

- 5 f t  delta 
510 
605 

-15 f t  del ta 
950 
965 

-30 f t  del ta 
1680 
1780 
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OCEANSIDE CELL- SEASONAL SHORELINE CHANGES 

CB 800 = 30 mx = 95 fnnx = 20 max = 110 MX = 40 rnax = 0 
m1n = 1 mln = -28 rnin = -20 nin = -10 nin = -20 nin = 0 

DATE 
OCT 1970 

I FEE 1972 
FEE 1981 
JUN 1982 
JUL 1964 
DEC 1984 
HAR 1986 
APR 1986 
HAY 1986 

HSL delta 
43 
85 

21 5 
80 
97 1 
98 
52 
55 10 
65 
60 30 
90 - 14 
76 

102 

nLLV delta 
105 
243 
455 
205 
201 -28 
1 n  
211 
127 30 
157 
155 17 
172 95 
267 
203 

MHHU delta - 
18 
32 
60 
3s 
38 2 
40 
1 a 
20 0 
20 
20 20 
40 -20 
20 
42 

b5 f t  delta - 
450 
535 
665 
470 

15 f t  detta -30 f t  detta 
1140 1595 
1150 1690 
1385 1925 
1160 1725 

OCT 1986 
' t t  

I APR 1987 
w 
w SEP 1987 

DEC 1989 

mx = 
mln = 

man = 
min = 

W X  = 
mfn = 

WK = 51.7 mmx = 51 max = 40.5 
mln = -22.4 min = -63.6 min = -2.4 

delta 
159.63 

delta 
85.3 

- 5 f t  d e l t a  - 1 5 f t  delta - 3 0 f t  delta DATE 
M Y  1984 
DEC 1984 
WAR 1986 
APR 1986 
MAY 1986 
OCT 1986 
hPR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

delta 
108.6 

WHHY 
58.3 

143.6 
52.6 
61.6 
45.3 
47.3 
22.8 
56.9 
48.8 
70.8 



0
 

o
g
o
 

%
b

e
 

E 
,
,
,
 





OCEANSIDE CELL- SEASONAL SHORELINE CHANCES 

0s 1000 

DATE 
1934 
JAN 1961 
SEP 1961 
M R  1%2 
NOV 1962 
APR 1963 
M Y  1964 
HAY 1965 
SEP 1965 
MR 1966 
AUG 1966 
AUG 1971 
JAW 1972 
WL i 9 n  
JUN 1982 
AUC 1983 
OCT 1983 
MY 1984 
NW 1984 
JUN 1985 
MR 1986 
APR 1986 
HAY 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAW 1988 
DEC 1989 

RIIIX = 89 
min = -142 

RSL delta RLLV delta 
36a 
147 25 
in -23 
149 
485 
395 
347 
341 
290 -19 
271 171 
442 
465 -29 
436 
315 
324 
233 
364 
375 17 
392 -80 
312 -149 
163 
213 42 
255 
449 -161 
288 96 
384 -149 
235 
328 

RHHW delta 

max = 175 
min = -200 

-5 f t  delta 

MX = 100 fnex = 200 
min = -80 min- - 185 

.I5 f t  delta -30 f t  delta 
2054 
2065 50 
2113 -120 
$995 
2130 
2170 
2015 
2035 
2055 200 
2255 -185 
2070 
2140 - 55 
2085 



0s 1030 MX = 77 mx = 163 
min = -113 nin = -126 

DATE 
1934 
M T  1959 
JUN 1961 
JUL 1961 
SEP 1061 
APR 1%2 
MW 1962 
APR 1963 
OCf 1963 
HAY 1964 

7 HAY 1965 
t 4  
h) SEP 1965 

MAR 1966 
AUO 1966 
NW 1968 
JUN 1969 
AUG 1971 
JAM 1972 
FEB 1981 
JUN 1982 
JUN 1983 
HAY 1984 
MOV 1984 
JW 1985 
MAR 1986 
APR 1986 
MAY 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

MSL delta 

lmx = 60 
min = - 65 

MHHU delta 

mex = 205 
min = -230 

-5 f t  delta -15 f t  delta 



OCEANSIDE CELL- SEASMAL SHORELINE CHANGES 

0s 1070 max = 160 m x  = 216 
min = -92 nin -314 

DATE 
1934 
JUN 1959 
OCT 1959 
APR 1963 
OCT 1963 
M Y  1964 
SEP 1965 
MAR 1966 
AUG 1966 
NOV 1968 

7 JAN 1972 
t4 
w JUN ron 

NCW 1972 
OCT 1913 
MAR 1976 
JUM 1976 
SEP 1976 
MAR 1977 
JUM 1977 
JUN 1981 
JUM 1982 
JW 1983 
OCT 1983 
M Y  1984 
NOV 1984 
JUN 1985 
CUR 1986 
APR 1986 
CUY 1986 

OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

HSL delta nLLu delta 
421 
648 
288 
367 216 
583 
365 
599 -104 
4% 62 
557 
702 
71 1 - 27 
684 78 
762 -135 
627 
700 - 20 
6110 
871 -314 
557 36 
593 
758 
725 
606 
545 
4'13 164 
637 -172 
465 -63 
402 
526 -34 
492 

545 -93 
452 97 
549 -65 
484 
572 

IMX = 140 
min = -55 

RHHW delta 

msx = 
min = 

delta 

mx = 110 n e x =  395 
rnin = -145 min = -420 

delta delta 



OCEANSlDE CELL- SEASONAL SHORELINE CHANGES 

PI1080 nmx= 162.1 mxm 168.63 mmx= % mnx = 177.3 MX = 209.2 fnax - 63.2 
rnin m -136.2 nln = -133 min = -180.7 min = -104.7 mln = -102.8 mfn -12.3 

DATE 
1934 - 
HAY 1984 
NOV 1984 
JUW 1985 
IUR 1986 
A M  1986 
MY 19116 
OCt 19116 
APR 1987 
SEP 1987 

51 
h) 

JAN 191111 
P 

d e l t a  nHHU d e l t a  -5 f t  delta -15 f t  delta -30 t t  delta 
2335 

-59.7 



OCEANSIDE CELL- SEASONAL SHORELINE CHANGES 

PN1110 ~ n a x =  169 mar = 54 
min = -154 min -114 

lMX = 
min 8 

Flax = 
min = 

mx = 
min 

mx - 150 
min 8 0 

DAf E 
1934 
OCt 1950 
FEB 1952 
APR 1956 
mt 1959 
MAR 1963 
HAY 1965 
JAN i o n  
MAR 1974 
CUR 1976 

'? 
hS 

JUN t976 
m SEP 1976 

MR 1977 
JW wn 
M R  1981 
JUL 1982 
JUN 1983 
JAM 1984 
HAY 1984 
YW 1984 
JUN 1985 
MR 1986 
APR 1986 
HAY 1986 
OCT t906 
APR 1987 
SEP 1987 
DEC 1989 

WSL delte HLLU delta 
872 
409 
425 
493 
605 
376 
5 17 
397 
531 
529 18 
547 
537 -29 
508 27 
535 
438 
489 
847 -15 
832 34 
866 31 
897 -114 
783 -43 
740 
877 - 28 
849 
972 -102 
870 54 
924 

1017 

delta delta -30 f t  delta 
2638 
2570 
24 70 
2540 
2620 
2590 

deita 
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OCEANSIDE CELL- SEASONAL SHORELINE CHANGES 

PN 1240 msx = 23 max 8 91 mx - 37 mx = 140 mx= 145 mx = 60 
min = -16 min = -62 nzin = -12 min = -165 min = -125 min = -10 

DATE 
OCT 1950 
FEE 1952 
APR 1956 
JAN 1972 
U4I 1981 
JUL 1982 
JAM 1984 
JUW 1984 
JAN 1985 
JUN 1985 

Ff 
l-4 

APR 1966 
4 OCT 1966 

APR 1987 
SEP 1987 
DEC 1989 

DATE 
JAM 1972 
APR 1981 
U L  1982 
JAW 1985 
JUW 1985 
APR 1986 
OCf 1986 

APR 1987 
SEP 1987 
JAM 1988 
DEC 1989 

MSL delta 
114 
144 
tn 
205 
165 
185 
217 10 
227 0 
227 17 
244 -16 
228 23 
25 1 9 
260 12 
272 
275 

NIX = 31 
rnin = -40 

MSL delta 
157 
105 
190 
175 7 
182 -30 
152 21 
173 -12 

161 31 
192 -40 
152 
203 

HLLW 
250 
222 
302 
300 
490 
435 
313 
294 
356 
350 
301 
392 
330 
617 
398 

delta 

-19 
62 
-6 

-49 
91 - 62 
87 

MLLU delta 
2 73 
200 
453 
223 2 
225 -32 
193 34 
227 -34 

193 95 
288 -92 
1% 
360 

MHHU delta 
55 
80 
80 

135 
100 
120 
155 34 
189 -8 
181 11 
192 6 
198 -3 
195 37 
232 -12 
220 
220 

MHHU delta 
102 
83 

130 
146 3 
149 - 22 
127 16 
143 - 14 
129 23 
152 -27 
125 
136 

~5 f t  delta 
595 
600 
700 
665 
620 
785 
770 -165 
605 20 
625 

~ 1 5  f t  delta 
1110 
1295 
1250 
t255 
1290 
1155 
1200 35 
t 235 - 10 
1225 

mx = 230 wx = 105 
rnin = -330 mln = -110 

-5 f t  delta -15 f t  delta 
570 1240 
495 1230 
730 1245 
550 1185 

mx = 70 
min = -60 

-30 f t  delta 
2365 
2720 
2880 



OCEANSIDE CEU- SEASONAL SHORELINE CHANG€S 

PM 1290 m x  - 5.2 mx = 121.61 IUIIK = 12 max = 136.9 mx = 69.8 nulx = 119.5 
m l n  * -184.5 m f n  = -187.59 r n i n  = -37.9 m i n  = -270 m i n  = -192.8 m i n  = -23.2 

DATE 
JAW 1984 
JUN 1984 
JAM 1985 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

DATE 
JAN 1964 
JUN 1984 
FEB 1985 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

HSL 
197.2 
161.6 
185.9 
179.4 
181.1 
181.6 

190 
193.3 

188 
234.1 

delta 
-35.6 
24.3 
-6.5 
1.7 
0.5 
8.4 
3.3 

-5.3 

MLLW delta 
514.07 -187.59 
326.48 -6.13 
320.35 -6.06 
314.29 -43.26 
271.05 121.61 
392.66 -to.& 
312.82 -8.87 
303.95 
424.6 

MIX = 117.97 
m i n  m -79.1 

del tr 
-79.1 

117.97 
-42.78 
-48.11 
42.42 

-35.83 
69.06 

-43.27 

IMX= 24.9 
mln - -18.7 

HHHU 
144.1 

136 
147.2 
144.9 
156.2 
137.5 
162.4 
145.8 
156.6 
163.5 

delta 
-8.1 
11.2 
-2.3 
11.3 

-18.7 
24.9 

-16.6 
10.8 

delta -1s f t  
-270 1482 
-8.2 1289.2 

1290.4 

IMX = 159.8 mx = 
rnin = -341.1 m i n  = 

delta -30 f t  delta 
-192.8 

1.2 

163.6 mx = 66.5 
-94.3 m i n  = -2 

delta -15 f t  delta -30 f t  delta 
-6.7 1183 58.9 
64.5 1241.9 0.3 

1242.2 



OCEANSIDE CELL- SEASONAL SHOIIELINE CHANGES 

DATE 
DEC 1983 
JW 1984 
N W  1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

DATE 
NOV 1983 

t JUN 1984 
I 

1 N W  1984 
JUN 1985 
APR 1986 

I OCT 1986 
e APR 1987 
i 
4 SEP 1987 

JAN 1988 
DEC 1989 

mox = 
rnin = 

HSL 
1 89 

157.2 
1'11.6 
171.2 
162.4 
201. t 
207.1 

240 
222.6 

mx = 
rnin = 

HSL 
351.3 
320.3 
275.4 
283.9 
310.2 
240.5 
272.9 
211.1 
246.9 
174.6 

38.7 mx = 101.1 
-31.8 nin = -59.95 

delta 
-31.8 
20.4 
-6.4 
-8.8 
38.7 

6 
32.9 

35.8 
-69.7 

delta 
-31 

-44.9 
8.5 

26.3 
-69.7 
32.4 

-61.8 
35.8' 

mx - 
rnin = 

HLLU 
464.62 
357.46 
407.89 

350 
331.02 
311.49 
304.3 

340.97 
267.19 
374.2 

delta 
19.15 
-6.65 
14.22 

-59.95 
101.1 

-55.69 
31.96 

50.43 
-107.16 

del to  
-107.16 

50.43 
-57.89 
-18.98 
-19.53 
-7.19 
36.67 

-73.78 

HHHW delta 
150 -25.3 

124.7 20.3 
145 -4 
141 -1.3 

139.7 29.6 
169.3 12.1 
181.4 35.5 
216.9 
196.1 

max = 34.7 
min = -71.5 

HHHU delta 
295 1.3 

296.3 -39.5 
256.8 5.1 
261.9 30 
291.9 -71.5 
220.4 34.7 
255.1 -6l .8 
193.3 27.7 

221 
148.5 

mx = 
min = 

-5 f t  
642 

423.2 

335.7 
624.5 
377.9 
429.8 

wax r 
min = 

-5 f t  
609.4 

507.6 
397.6 

4 70 
528.1 
480.7 
417.1 

88.8 max = 
-218.8 rnin = 

delta -15 f t  
-2t8.8 

1312.7 

72.4 rnsx = 
1 min = 

delta -15 f t  
955.33 

delta - 3 0 f t  delta 

46.9 wx = 119.2 
-69.3 min = 9.3 

delta -30 f t  delta 



OCEANSIOE CELL- SEASONAL SHORELINE CHANGES 

SC1623 man= 28.8 m x =  52.67 umx= 25.4 r m x =  63 mx = 26.9 mex = 41.4 
mln m -32.7 min = -24.52 mln = -26 nin = -4.4 min = -7.8 nin = -6.4 

DATE 
NOV 1983 
JUW 1984 
NW 1984 
JUM 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

SC 1660 

OAT€ 
A M  1968 
APR 1974 
NOV 1983 
JUN 1984 
NOV 1984 
JW 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

USL 
205 

172.3 
188 

175.6 
184 

195.6 
1n.7 
202.5 
230.2 

m x  = 
mfn = 

MSL 
170 
145 
253 
194 
1 80 
187 
164 
215 
145 
190 
IS1 
220 

delta 
-32.7 
15.7 

-12.4 
8.4 

11.6 
-21.9 
28.8 

5 1 
-70 

delta 

-59 
- 14 

7 - 23 
5 1 

- 10' 
45 - 39 

nLLu 
240.38 
226.19 
225.44 
234.4 

224.91 
228.7 

204.18 
256.85 
272.6 

m x  = 
min = 

MLLW 
250 
246 
317 
319 
305 
289 
199 
343 
186 
329 
187 
352 

delta 
-14.19 
-0.75 
8.96 

-9.49 
3.79 

-24.52 
52.67 

144 
-157 

delta 

2 
- 14 
-16 
-90 
144 - 157 
143 

-142 

delta 
- 26 

10.1 
- 23 

25.4 
11.7 

-20.3 
21.3 

17 
-34 

delta 

-33 
- 18 

6 
- 1 
17 

-34 
- 2 
- 5 

detta 

63 
5.2 

-4.4 

30 
- 95 

delta 

-95 
30 

-40 
0 

-15 f t  delta -30 f t  delta 

MX a 30 nsx = 60 
min e 5 s in=  -105 

-15 f t  delta -30 f t  delta 
1025 2175 
1230 3020 



OCEANSIDE CELL- SEASOWAL SHORELlNE CHANGES 

SC 1680 nmx = 71.3 x = 164.14 mx = 45.5 fnex = 151.9 rnex = 37.1 mx = 42.3 
min = -78.8 mfn -156.9 min = 057.4 mln = -71.5 min = -128.5 min = -42.5 

OAT E 
JUL 1984 
DEC 1984 
J W  1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

OAT E 
JUN 1934 
JUL 1949 
APR 1955 
FEB 1965 
JUL 1968 
APR 1969 
APR 1973 
NW 1983 
JUM 1984 
N W  1984 
J W  1985 
APR 1986 
OCT 1986 
APR 1987 

SEP I987 
JAN 1988 
DEC 1989 

delta HLLU delta 
14.7 249.07 -27.08 
-8.8 221 .w -33.53 
-26.3 188.46 -53.56 
71.3 134.9 164.14 
-78.8 299.01 -156.9 
67.1 142.14 147.4 

289.54 
273.1 

mx = 3s 
min = - 29 

HSL delta 
268 
163 
112 
140 
98 55 
133 
136 
135 - 5 
130 26 
156 - 26 
130 18 
148 - 25 
123 30 
153 -29 

124 32 
156 
174 

de!ta -5 f t  delta -15 f t  delta -30 f t  delta 
-2.1 
-3.3 
-12.7 
34.1 302.9 151.9 815.6 -128.5 2245.5 -42.5 
-57.4 454.8 -71.5 687.1 32.9 2203 3 
45.5 383.3 54.4 720 37.1 2206 42.3 

437.7 757.1 2248.3 
412.3 

mnx = 30 
inln = -27 

MHHY delta 
118 
118 
90 
115 
85 15 
100 
115 
98 5 
103 -4 
w 2 
101 26 
127 -23 
1 Ob 28 
132 - 27 
105 30 
135 
119 

-5 f t  delta 
490 
480 
490 
415 
380 -15 
365 
390 

mx = 95 
min = -170 

-15 f t  delta 
1110 
1140 
1130 
1180 
1035 -170 
865 
1000 

mx = 60 
min = 10 

-30 f t  delta 



OCEANS 1 DE CELL- SEASOWAL SHORE11 WE CHANGES 

DB 1805 

DATE 
WW 1983 
JUM 1984 
MOV 1984 
JUN 1985 
APR 1986 
OCt 1986 
APR 1987 
SEP 1987 
DEC 1989 

DB 1850 

DATE 
DLC 1983 
JUEl 1984 
NOV 1984 
JUM 1985 
APR 1986 
OCT 1386 
APR 1987 
SEP 1987 
JAN 1988 

mx = 
mln = 

MSL 
295.2 
296.4 
294.7 
304.9 
277.3 
293.9 
243.1 
275.9 
256.6 

Inax * 
min = 

us1 
503.3 

423 
424.6 
410.2 
361.3 
362.3 
307.9 
290.7 
289.5 

32.8 w x  - 
-50.8 rnin 

d e l t a  MLLU 
1.2 316.91 

-1.7 319.85 
10.2 321.77 

-27.6 321.33 
16.6 311.98 

-50.8 307.44 
32.8 261 

303 
266.7 

1.6 
-80.3 

d e l t a  
-80.3 

1.6 
-14.4 
-48.9 

1 
-54.4 
-17.2 
-1.2 

74.3 
-113.47 

de l t a  
-113.47 

-7.72 
-16.19 
-39.57 
-15.82 
-55.62 

74.3 
-76.51 

w x  
min s 

mx - 
rnin = 

MHHU 
4733 

402.8 
405.5 
388.1 
348.2 
346.3 
291.2 
270.1 
264.3 

25 
-45.6 

de l t a  
16.5 

-15.3 
-0.7 

-16.4 
15.5 

-45.6 
25 

max = 48.4 max = 542.3 mx = 66.8 
mln = -89.7 rnin -424.1 nin = -86.9 

-5 f t  de l t a  -15 f t  d e l t a  -30 f t  d e l t a  

2.7 mx * 89.1 nvrx = 113.9 nax = 124.6 
-70.2 min = -129.6 min = -85.8 min = - 12 

d e l t a  
-70.2 

2.7 
-17.4 
-39.9 
-1.9 

-55.1 
-21.1 
-5.8 

-5 f t  de l t a  -15 ft de l t a  -30 f t  de l t a  
719.5 1849 



OCEANSIDE CELL- SEASOnAL SHORELINE CHANGES 

DB 18% mx = 20.1 mx 6-99 mx = 24.6 m x  = 100.3 mx = 205 man = 165 
min -21.2 min = -8.52 min = -31.4 min = -94.3 mfn = -26.6 min - -25 

DATE 
NOV 1984 
JUW 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

MHHU delta -5 f t  delta -15 f t  &tea -30 f t  delta 
71.3 -31.4 
39.9 24.6 241.7 33.5 
64.5 -19.7 215 -56.8 749.4 -19.9 1421.4 158.6 
44.8 21.3 218.2 100.3 729.5 205 1580 165 
66.1 -17.1 318.5 -94.3 934.5 -26.6 1745 -25 

49 224.2 907.9 1720 
57.9 

? DB 1900 max = 48.5 man = 50.9 max = 59.8 ma% = 245.1 mx = 90.3 rnsn = 21.8 
W 
w min = -94 min = -106.35 mfn = -91.4 min = -208.3 . min m -61.6 min = 6 

OAT E 
HW 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAM 1988 
DEC 1989 

nst 
175.5 

212 
I t 8  

158.7 
207 

179.1 
111.0 
117.7 

delta MLLU delta 
36.5 276.27 -5.44 

-94 270.63 -106.35 
40.7 164.48 47.52 
48.3 212 50.9 

-27.9 262.9 -25.67 
-67.2 237.03 -41.03 

196 
161.4 

MHHU 
116.8 
176.6 
65.2 

130.4 
169.8 

134 
76 

87.4 

delta - 5 f t  delta - 1 5 f t  delta - 3 0 f t  delta 
59.8 

-91.4 
45.2 338.8 -12.2 798.3 -61.6 1216.5 6 
39.4 326.6 245.1 736.7 55.2 1222.5 21.8 

-35.8 571.7 -208.3 791.9 -7 1244.3 12.4 
-58 563.4 26.5 784.9 90.3 1256.7 t9.3 

387.9 87S.2 1276 
281.5 





APPENDIX E 

HISTORIC SHORELINE POSITION PLOTS FROM 
NOS AND AEI1IA.L PBOTOGRAPBB 
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APPENDIX F 

TABULATIONS FOR SEDIMENT VOLUME CHANGE ALONG COE PROFILES 



Notes : 

1. Profiles locations are given in Figures 3.1 and 3.2 of Chapter 

3 and Appendix A.  

2. delta = seasonal volume change 

max = maximum observed seasonal sediment accretion in 
accretion (in Y'/ ft) 

min = Minimum observed seasonal sediment erosion (in y3/ft) 



SILVER STRAND CELL- SEASONAL WLUME CHANGES (CU YD/lin. f t )  

ss 3 

DATE 
MAR 1969 
OCT 1983 
FEB 1984 
SEP 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
NOV 1989 

ClHHU delta 
-1 -64 
10.72 -1.04 
9.68 14.39 

24.07 
23.33 -17.81 
5.52 15.94 

21.46 -21.46 
0 24.23 

24.23 -29.1 
-4.87 ' 
33.03 

max = 34.85 
rnin = -40.59 

MSL delta 
-2.62 
14.46 -3.5 
10.96 21.88 
32.84 
34.11 -29.37 
4.74 26.94 

31.68 -31.68 
0 34.85 

34.85 -40.59 
-5.74 
43.55 

SS 5 m x =  12.81 rnex= 19.29 
rnin = -40.88 nin = -52.05 

DATE 
FEB 1984 
DEC 1984 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 . 
NW 1989 

MHHU 
-13.57 
-1 -57 
-6.61 
-1.67 

0 
12.81 

~28.07 
5.78 

delta MSL delta 
-15.74 

0.27 
4.94 -7.74 10.55 
1.67 2.81 -2.81 

12.81 0 19.29 
-40.88 19.29 -52.05 

-32.76 
13.7 

max = 42.68 mix = 3.61 max = 16.52 
min = -135.4 mine -62.75 rnin = -49.15 

-10 delta -30 delta -40 delta 
-0.29 -13.47 

lnax = 64.93 
min = -102.04 

m x =  25.R 
rnin = -39.54 

-30 delta 

max= 25.5 
rnin P -83.52 

-40 delta 

SS 7 max = 8.9 m x  = 15.22 auu = -23.13 lnax = 29.65 w x  = 48.58 
min = -19.6 min = -28.81 rnin = -39.54 min = -57.58 min = -43.36 

DATE 
FEB 1984 
SEP 1984 
JUM 1985 
OCT 1986 
APR 1987 
SEP 1987 
UOV 1989 

MHHU delta 
16.41 8.9 
25.31 
20.93 

19.6 -19.6 
0 -13.86 

-13.86 
7.71 

MSL delta -10 delta -30 delta -40 delta 
22.56 15.22 
37.78 

31 
28.81 -28.81 39.54 -39.54 -29.65 29.65 -48.58 48.58 

0 -20.81 0 -23.13 0 -57.58 0 -43.36 
-20.81 -23.13 -57.58 -43.36 

15.5 

April 1987 i s  cannon reference dateline for volune difference calculations 



SILVER STRAND CELL- SEASONAL VOLUME CHANGES (W YD/lin. f t) 

DATE 
WAY 1965 
I U R  1973 
JUN 1975 
UCnf 1983 
FEB 1984 
SEP 1984 
JUN 1985 
APR 1986 
SEP 1986 
APR 1987 
SEP 1987 
NW 1989 

DATE 
OCT 1983 
MAR 1984 
OCT 1984 
JUH 1985 
APR 1986 
SEP 1986 
APR 1987 
SEP 1987 
JAN 1988 
NW 1989 

MHHU delta 
20.33 
17.14 
14.69 
-0.34 
'0.46 18.98 
19.44 
20.35 -15.32 
5.03 11.31 

16.34 -16.34 
0 16.09 

16.09 
12.5 

M X  = 19.21 
min = -23.09 

MHHU delta 
22.25 -13.34 
8.91 10.63 

19.54 
9.65 -5.n 
3.88 19.21 

23.09 -23.09 
0 14.85 

14.85 -18.01 
-3.16 
25.44 

max = 28.38 max = 42.57 m x  = 100.14 
min = -23 min = -20.77 min = -131.25 

delta -10 
142.08 
103.76 
190.62 

msx = 34.33 
min = -39.08 

MSL delta 
36.54 -23.71 
12.83 16.48 
29.31 
15.73 -10.98 
4.75 34.33 

39.08 -39.08 
0 25.2 

25.2 -26.75 
-1.55 
37.88 

delta -30 
406.6 

162.22 
416.39 

delta 

ma%= 75.63 m x =  25.64 
min = -90.74 min = -175.49 

-40 delta 

-10 delta -30 delta -10 delta 
121.7 -37.44 
84.26 8.88 
93.t4 

April 1987 i s  conwn re ferme dateline for volune difference calculations 



SlLVER STRAND CELL- SEASONAL VOLUME CHANGES (CU YD/Lin. 

DATE 
MAR 1954 
DEC 1956 
OCT 1959 
APR 1962 
AUG 1962 
APR 1965 
SEP 1967 
MAR 1973 
JUN 1975 
MAR 1978 
FEB 1979 
JAN 1984 
WAR 1984 
AUG 1984 
FEE 1985 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
NOV 1989 

Illax = 
min = 

MHHU 
48.56 
54 -94 
46.15 
11.32 
15.68 
45.6 

68.67 
39.29 
13.26 
19.43 
13.78 
-6.54 
1.25 

-2.63 
3.51 
9.55 
3.49 

13 
0 

17.76 
23 -36 

delta 

mx = 
min = 

MSL 
74.46 
86.68 
74.94 
21.86 
34.09 
72.56 

107.44 
62.72 
28.67 
23.97 
18.32 
-7.22 
1.63 
0.62 
7.31 

16.26 
5.18 

21.35 
0 

27.93 
35.81 

27.93 max= 
-21.35 min = 

delta -10 
259.53 
228.03 
216.65 

12.23 147.96 
169.6 
214.5 

264.47 
208.32 
156.67 

10.4 
27.93 
-2.22 

-1.01 42.66 
6.69 -26.22 
8.95 61.31 

-10.78 
15.87 30.18 

-21.35 56.23 
27.93 0 

71.98 

delta 

max = 
min = 

70.41 max = 57.39 
-55.09 min = -11.72 

delta -40 delta 

SS 77 m x =  15.05 nwx= 18.58 max= 42.09 m x =  23.67 max= 33.03 
min = -12.73 min = -16.42 min = -0.91 min = -23.63 min = -16.27 

DATE 
DCT 1983 
HAY 1984 
OCT 1984 
JUN 1985 
WR 1986 
OCT 1986 
APR 1987 
SEP 1987 
NOV 1989 

MHHW delta 
1.64 
3.89 
7.65 

-4.63 2.31 
-2.32 15.05 
12.73 -12.73 

0 10.9 
10.9 

67.86 

MSL delta 
3.82 
6.46 

13.44 
0.18 -2.34 

-2.16 18.58 
16.42 -16.42 

0 17.29 
17.29 
78.19 

-10 delta -30 delt'a -40 delta 
-41.46 
-16.98 
11.76 

April 1987 i s  cannon reference dateline for wlunc di f ferme calculations 



SILVER STRAND CELL- SEASONAL VOLUME CHANGES (CU YD/Lin. f t )  

SS 90 

DATE 
OCT 1983 
M R  1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
NOV 1989 

max= 
min = 

HHHU 
-4.07 
-6.72 
-0.14 
-3.53 
'2.35 
6.94 

0 
1 .% 

-19.84 
5.09 

6.58 
-21.8 

delta 
-2.65 
6.58 

5 -88 
4.59 

-6.94 
1 .% 

-21.8 

l M X  = 
min = 

HSL 
-0.72 
-6.07 
2.14 

-1 .w 
2.86 

11.02 
0 

5.6 
-22.74 
14.25 

8.21 
-28.34 

delta 
-5.35 
8.21 

3.95 
8.16 

-11.02 
5.6 

-28.34 

lMx = 
min = 

-10 
-22.81 
15.87 
9.84 

-13.63 
-3.48 

0 
11.26 

-63 -63 

38.68 
-74.89 

delta 
38.68 
-6.03 

10.15 
3.40 

1 1 -26 
-74.89 

mx = 14.41 
min = -20.37 

max = 48.01 
rnin = -39.62 

-30 delta 
57.19 

-40 delta 

max = 14.7 
min = -11.28 

mx = 
rnin = 

mx = 
min = 

16.14 l ~ x  = 1.16 plgx = 40.82 
-22.57 min = -37.07 win = -88.03 

DATE 
JAN 1984 
M Y  1984 
DEC 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
NOV 1989 

MHHU delta 
3.1 -11.28 

-8.18 5.52 
-2.66 -4.57 
-7.23 14.7 
7.47 -2.01 
5.46 -5.46 

0 8.21 
8.21 

28.42 

HSL 
3.29 

-9.84 
-3 

-7.36 
9.06 
5 -95 

0 
9.46 

31.04 

delta 
-13.13 

6.84 
-4.36 
16.42 
-3.11 
-5 -95 
9.46 

&lta -30 delta -40 delta 
-22.57 
16.14 

wx = 40.67 
ain = -36.83 

DATE 
acT 1983 
MAR 1984 
oel 1984 
JUN 1985 
APR 1986 
OET 1986 
APR 1987 
SEP 1987 
JAN 1988 
WV 1989 

UHHU delta 
-16.21 -3.02 - 
-19.23 19 
-0.23 
3.07 -21.07 

-18 24.04 
6.04 -6.04 

0 9.98 
9.98 -17.25 

-7.27 
12.98 

USL delta 
-18.36 -6.34 - 
-24.7 31.21 
6.51 

10.73 -36.8 
-26.1 40.67 
14.57 -14.57 

0 19.69 
19.69 -29.29 
-9.6 

26.29 

-30 delta 

April 1987 i s  corrmon reference dateline for volune d i f ferme calculations 



$1 LVER STRAND CELL- SEASONAL VOLUME CHANGES (Ctl YD/Lin. f t )  

DATE 
OCT 1983 
)UR 1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 

Inax= 18.18 
min = -14.11 

HHHU delta 
-6.29 17.76 
11.47 -6.36 
5.11 
7.39 -14.11 

;6.72 18.18 
11.46 -11.46 

0 10.7 
10.7 

rnax = 
min = 

MSL 
1.65 

17.42 
12.76 
16.59 
-7.7 
23.5 

0 
16.7 

delta 
15.77 
-4.64 

max = 47.98 
rnin = -57.54 

-10 delta -30 delta -40 delta 
46.58 -21.26 
25.32 13.53 
38.85 

SS 200 rnax = 6.64 mmx = 11.37 max = 69.78 
min = -7.95 min = -14.36 min = -42.36 

DATE 
M R  1984 
at 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
NOV 1989 

HSL delta -10 delta -30 &lta -40 delta 
14.02 -10.5 
3.52 
8.66 -5.69 
2.99 11.37 70.96 -28.6 

14.36 -14.36 42.36 -42.36 
0 10.16 0 69.78 

10.16 69.78 
34.79 

April 1987 i s  corman reference chtelinc for valune difference calculations 



MlSSION BAY CELL- SEASONAL VOLUHE CHANGES <W YD/Lin. f t) 

DATE 
APR 1951 
M R  1954 
JUL 1955 
APR 1957 
FEE 1966 
JUL 1970 
JUN 1972 
APR 1973 
UAR 1977 
OCT 1983 
APR 1984 
OCT 19W 
JW 1985 
APR 1986 
OCT 19a6 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

mx = 
min = 

delta 

max = 
ain = 

MSL 

-82.14 
-72.28 
-8.66 
15.97 
-39.9 
-28.7 

-34.24 
-52.55 
-30.63 
44.59 

-6.2 
15.14 
4.65 

-12.17 
26.16 

0 
23.73 

1.5 
26.24 

delta 

max = 
min = 

21.66 max = 
-36.69 min = 

delta -30 
-165.35 
-343.21 
-153.84 

57.16 laex= 80.09 
-56.8 min = -36.92 

delta -40 delta 
-270.13 

MB 310 utax 8 13.41 lnsx = 20.76 max = 28.31 m x  = 54.92 
min = -12.13 nin = -19.02 nin = -4.07 min = -43.07 

DATE 

JUL 1940 
JUN 1949 
APR 1951 
JUL 1955 
JUN 1972 
n4R 19?7 
OCT 1983 
APR 1984 
OrT 1984 
JUW 1985 
APR 1986 
K T  1986 
APR 1987 
SEP 1987 
DEE 1989 

MSL delta 
0.m 

-2.56 
32.03 
37.15 
40.13 
35.16 
6.38 3.99 

10.37 14.7 
25.07 
20.95 -19.02 
1.93 13.66 

15.59 -15.59 
0 20.76 

20.76 
34.49 

delta -30 delta 
134.72 
194.47 
134.47 
138.35 
29.81 

157.86 
21 .M 
25.86 

April 1987 is canna r e f e r m e  dateline for volune difference calculations 



MISSION BAY CELL- SEASONAL VOLUME CHANGES <CV YD/l in.  f t) 

Ma 340 

DATE 

JUL 1940 
JUN 1949 
APR 1951 
APR 1957 
JUN 1972 
OCT 1983 
APR 1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

DATE 
JUY i o n  
OCT 1983 
MY 1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

PB 408 

DATE 

NW 1983 
APR 1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1986 
DEC 1989 

mx = 13.36 
min = -15.39 

MHHW delta 
0 

17.18 
16.46 
13.12 
10.05 
14.96 -14.27 
0.69 10.17 

10.86 
10.51 -9.59 
0.92 6.19 
7.11 -7.11 

0 13.36 
13.36 -15.39 
-2.03 
19.43 

mx = 
min = 

MHHU 

0.65 
0 

-6.26 
9.51 
4 . n  

-3.82 
6.46 

0 
9.53 

18.48 

m x  = 
min = 

MHHU 
-3.17 
- 3 . n  
-3.24 
-5.42 
0.28 

-4.61 
0 

-4.86 
-3.52 
-4.18 

mx = 
min = 

MSL 

0.78 
24.97 
23.2 

16.18 
15.59 
29.7 
1.1 

16.24 
18.07 

1 
11.9 

0 
22.09 
-2.92 
28.66 

22.09 
-28.6 

delta 

-28.6 
15.14 

-17.07 
10.9 

-11.9 
22.09 

-25.01 

10.28 I M X =  15.86 
-8.59 rnin = -15.18 

delta MSL delta 
0.28 
0.29 

-12.4 
13.46 

-8.59 8.46 -15.18 
10.28 -6.72 15.86 
-6.46 9.14 -9.14 
9.53 0 14.09 

14.09 
25.26 

5.7 
-4.89 

delta 

0.53 

5.7 
-4.89 
4.61 

-4.86 
1.34 

m x  = 
min = 

WSL 

-2.58 
-5.18 
-2.42 
-7.28 
-0.69 
-5.49 

0 
-6.12 
-1.75 
-1.01 

6.59 
-6.12 

delta 

2.76 

6.59 
-4.8 
5.49 

-6.12 
4.37 

mx = 
min = 

-10 
-45.04 
46.25 
11.89 
22.4 

-16.53 
53.54 

-11.18 
23 

-35.44 
-22.39 

0 
31.27 

-39.64 

34-18 
-70.91 

delta 

-64.72 
34.18 

13.05 
22.39 
31 -27 

-70.91 

max = 
min = 

-30 
13.35 

68 
44.83 

-57.11 
-73.24 

-3.83 
-9.63 

0 
30.44 
-0.24 

30.44 max = 47.33 
-30.68 rnin = -0.43 

delta -40 delta 

max = 45.28 maw = 78.16 max = 104.M 
min = -41.05 sin = -100.87 sin = -113.82 

-10 delta -30 delta -40 delta 
-58.25 -129.79 
-38.63 
-42.99 
14.71 

IMX = 11.09 
min= -8.25 

-10 delta 

nex= 44.42 
min = -49.44 

man = n . 4 8  
min = -57.82 

-40 delta 

April 1987 i s  common reference dateline for volun difftrmcc calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES <W yO/lin- f t )  

DATE 

JUN 1984 
OCT 1984 
JUN 1985 
APR 1906 
OET 1986 
APR 1987 
SEP 1987 
DEC 1989 

DATE 

JUL 1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

mx = 
nin = 

UHHU 

0.41 
0.65 
0.39 
0.05 
D.51 

0 
0.01 
5.02 

M X  = 
min = 

0.46 max = 
-0.51 m i n  = 

&lta RSL 

2.63 
4.48 

-0.34 1.64 
0.46 -1.01 
-0.51 2.51 
0.01 0 

1.31 
10.69 

delta 

3.52 nex 8 17.95 nex 10.56 mx = -3.41 
-2.65 min = -25.7 min = -50.24 min = -98.38 

&l ta -10 delta -30 delta -40 delta 

mx = 10.m 
r in  = -12.69 

WSL &lta 
9.19 
11.11 
9.22 -3.97 
5.25 3.01 
8.26 -8.26 

0 10.88 
10.88 -12.69 
-1 .81 
6.91 

w x =  9.27 
nin = -33.36 

mx = 6.7 
min = -25.13 

-30 delta *40 delta 

LJ 450 mx = 6.77 nax = 14.92 am = 16.D mx = 17.38 m x  = 19.56 
nin = -0.79 ain = -3.6 r in  = -23.07 r in  = -64.08 min = -52.2 

DATE 

OCT 1983 
I U Y  1984 
OCT 1984 
APR 1986 
OtT 1986 
APR 1987 
S P  1987 
DEE 1989 

MHHY delta 
-3.35 
-5.23 
-0.11 
-5.98 6.77 
0.79 -0.79 

0 1.85 
1 .as 
3.86 

&l ta -10 delta 
-14.01 
5.03 
13.06 

14.92 6.3 -23.07 
-3.6 -16.77 16.77 - 
3 .?a 0 -8.99 

-8.99 

April 1987 i s  connan reference dateline for wlune differme calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (tLI YD/lin. f t )  

DATE 

OCT 1983 
APR 1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1996 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

DATE 

NW 1983 
HAY 1984 
OCT 1984 
JUN 1985 
APR 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

max = 
min = 

MHHU 

2.94 
-2.91 
-0.43 
-1.56 
-0.32 
10.1 

0 
5.48 

-2.42 
6.67 

delta 
-5.85 
2.48 

max= 14.24 
min = -16.01 

MHHU delta 
1.17 -1.59 

-0.42 
12.04 
7.59 -10.42 

-2.83 
0 14.24 

14.24 -16.01 
-1 .n 
21.45 

max = 17.4 
min = -19.21 

MSL delta 
6.9 -14.28 

-7.38 8.67 
1.29 

-1.97 2.63 
0.66 17.4 

18.06 -18.06 
0 12.64 

12.64 -19.21 
-6.57 
10.16 

mix = 14.27 
rnin = -73.51 

-10 delta 
-12.75 -34 
-46.75 12.26 
-34.49 

max= 18.33 m x =  24.07 
min = -35.09 rnin = 15.89 

-30 delta -40 delta 

max= 21.38 m x =  28.14 max= 19.16 rnax- 25.78 
min = -26.43 min = -67.4 min = 19.16 lnin = 25.78 

MSL delta -10 delta -30 delta -40 delta 
2.99 -4.33 

-1.34 
16.45 
16.65 -26.43 
-9.78 -48.23 -11.22 -12.56 

0 21.38 0 28.14 0 19.16 0 25.78 
21.38 -26.32 28.14 -67.4 19.16 25-70 
-4.94 -39.26 
34 -98 

TP 520 lmx = 4.23 max = 11.21 m x  = 411.89 nex = 26.02 m x  = 29.67 
min = -3.17 min = -8.84 min = -22.5 min = -30.46 min = -42.2 

DATE 

OCT 1983 
HAY 1984 
NW 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEE 1989 

MHHU dcl t a  
0.56 

-1.24 1.68 
0.44 -0.76 

-0.32 0 
-0.32 3.49 
3.17 -3.17 

0 4.23 
4.23 
7.92 

HSL delta 
5.29 
1.43 6.26 
7.69 -4.25 
3.46 -5.27 

-1.81 10.65 
8.84 -8.84 

0 11.21 
11 -21 
14.64 

-10 delta -30 delta -40 delta 
14.69 
13.14 31 
66.14 

April 1987 i s  cannon reference dateline for volune difference calculations 



OCEANSIDE CELL- SEASONAL VOLUHE CHANCES (CU y~/Lin. ft)  

DATE 
JUL 1984 
NW 1984 
JUN 1985 
APR 1906 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

TP 540 

DATE 
JAN 1934 
APR 1957 
JUN 1984 
OCT 1984 
JUN 19115 
APR 1986 
OeT 1986 
APR 1987 
SEP 1987 

DATE 
OCT 1984 
Jw 198s 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 

max = 14.29 
min = -11.9 

MHHU delta 
2.06 0.72 
2.78 0.49 
3.27 -1.92 
1.35 6.09 
7.44 -7.44 

0 14.29 
14.29 -11.9 
2.39 

12.98 

nex= 22.48 m x =  44.4 
min = -19.89 min = -71.74 

3.87 m x =  
-2.83 ain = 

delta WSL 
2.8 

24.74 
2.86 

-0.96 
2.18 1.08 
1.47 0.69 

-2.03 4.41 
3.87 0 

8.54 

nax = 8.75 
min = -9 

MHW delta 
2.46 
7.24 -9 

-1.76 8 . Z  
6-99 -6.99 

0 8.11 
8-11 

lYX= 

ain = 

WSL 
3.58 

11-44 
-3.82 
8-54 

0 
11.19 

delta -10 delta 
0.33 
3.62 21.38 

-8.27 
10.95 -20.33 6.68 

-11.96 -13.65 13.65 
22.48 0 44.4 

-19.89 44.4 -71.74 
-27.34 

8.54 m x =  
-4.41 nin * 

delta -10 
-1.93 
53.37 

mex- 35.94 m x =  48.07 
min = -30.08 min = -41.55 

-30 delta -40 delta 

18.44 fnax = 13.36 nax = 16.56 
4.68 min = -36.6 nin = -40.69 

dcl ta -30 delta -40 delta 
-7O.R -62.11 
30.89 

12.36 nax = 44.05 rnax = 42.46 mx = 44.56 
-15.26 min = -28.24 ain = -78.7 lain = -87.52 

delta -10 delta -30 &lta -40 delta 

April 1987 i s  coanon reference dateline for wlrm difference calculationrs 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (CU YD/lin. f t )  

DATE 
OCT 1983 
MAY 1984 
NOV 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

DATE 
NOV 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

SD 600 

DATE 
OCT 1983 
HAY 1984 
HW 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

m a w =  15.33 
min = -13.62 

MHHW delta 
5.06 
1.15 13.56 

14.71 -4.74 
9.97 -11.78 

i1.81 15.33 
13.52 -13.52 

0 10.63 
10.63 -13.62 
-2.99 
20.68 

m x  = 
min = 

MHHW 
9.19 

-0.19 
0.16 

-0.16 
0 

0.02 
40.82 

max = 
min = 

. WHHU 

7.43 
-0.53 
4.38 
3.85 
2.16 

11.32 
0 

7.82 
-0.99 
5.02 

delta 
-9.38 
0.35 

-0.32 
0.16 
0.02 

9.16 
-11 -32 

delta 

4.91 
-0.53 
-1.69 
9.16 

-11.32 
7.82 

-8.81 

mx= 24.49 
rnin = -22.87 

MSL de l ta  
10.01 

0.7 22.94 
23.64 -6.83 
16.81 -19.37 
-2.56 24.49 
21.93 -21.93 

0 17.87 
17.87 -22.87 

-5 
30.26 

max = 
min = 

nex = 53.39 max = 43.57 max = 59.2 
nin = -82.42 min = -24.93 min = -30.93 

-10 delta -30 delta -40 delta 
50.53 
8.27 37.98 

46.25 

5.33 max = 25.5 wr = 33.88 m x  = 52.35 
-18.99 min = -12.65 min = -34.81 min = -40.56 

delta -10 delta -30 delta -40 delta 
-18.99 
-2.16 
5.33 1.17 -12.65 0.93 -34.81 -11.79 -40.56 

-2.08 -11.48 11.48 -33.88 33.88 -52.35 52.35 
2.35 0 25.5 0 27.69 0 29.82 

25.5 27.69 29.82 

aax = 14-78 
rnin = -18.27 

MSL delta 
13.3 

-0 .u  7.82 
7.16 0.14 
7.3 -3.81 

3.49 14.78 
18.27 -18.27 

0 12.25 
12.25 -13.63 
-1.38 
8.05 

M X  

min = 

-10 
2 -55  
12.54 
12.71 
-7.06 
21.85 
3.33 

0 
8.99 
8.62 

28.91 
-19.n 

delta 

0.17 
-19.n 
28.91 

-18.52 
-3.33 
8.99 

-0.37 

me%= 49.16 finax= 28-66 
min = -38.37 nin = -51.76 

-30 delta -40 delta 

April 1987 i s  cannon reference dateline for volune difference calculatims 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (W YD/lin. ft) 

DATE 
JAN 1934 
APR 1957 
OCT 1970 
OCT 1983 
M Y  1984 
YW 1984 
JUW 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

max = 12.03 
min  = -17.97 

MHHW delta 

-3.41 
-14.16 
-4.04 
2.16 

-8.14 12.03 
3.89 -5.71 

-1.82 -1.58 
-3.4 11.56 
8.16 -8.16 

0 6 . n  
6.73 -17.97 

-11.24 
4 -34 

MSL delta 

-8.07 
-23.21 
-5.03 
5.65 

-14.15 18.28 
4.13 -7.61 

-3.48 -1.9 
-5.38 18.2 
1 -12.82 

0 8.86 
8.86 -28.44 

-19.58 
4 .a 

max 0 31.93 
min = -72.99 

-10 delta 
-9.06 

-25.57 
11.85 
26.09 

-25.66 31.93 
6.27 

MX = 8.07 
min = -78.12 

-30 delta 
10.65 

-38.35 
-22.22 

m x =  21.24 
min = -91.32 

-40 delta 

24.78 
-43.99 

SD 670 m x  t 6.35 nrax = 13.29 nrrx = 40.93 mx = 19.03 wax = 25.56 
min r -4.33 min = -10.96 min = -14.93 min - -48.61 min = -53.63 

DATE 
JAN 1934 
APR 1957 - 
OCT 1983 
M Y  1984 
OCT 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

MSL 
0.04 

-15.92 
11.92 
-0.56 
3.77 
6.14 
0.6 

1O.W 
0 

13.29 
3.12 

delta -10 delta -30 delta -40 delta 
24-85 11 -98 1.8 
19.92 32.66 72.3 

April 1967 i s  toranon reference &teline for voltme difference calculatims 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (CU YD/lin. ft) 

CB 720 

DATE 
JAN 1934 
APR 1957 
OCT 1970 
FEB 1981 
JUN 1982 
(KT 1983 
WAY 19114 
N W  1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

DATE 
K T  1983 
MAY 1984 
WOV 1984 
JUN 1985 
APR 1986 
OtT 1986 
APR 1987 
SEP 1987 
DEE 1989 

lRBX = 
min = 

MHHU 
0 

-18.34 
8.24 

-17.98 
-12.57 

2.79 
0.24 
0.1 

-2.63 
0.W 
1.33 

0 
3.72 
1.94 

1.7 

3.72 
-2.73 

delta 

-0.14 
-2.73 
3.29 
0.67 

-1.33 
3.72 

-1.78 

UHHY delta 
-2.3 
1.1 -0.36 

0.74 -1.85 
-1.11 1.71 

0.6 -1.06 
-0.46 0.46 

0 -0.48 
-0.48 
-3.57 

m x  = 
min = 

MSL 
2.27 

-16.59 
20.77 

-17.25 
-8.93 
7.44 

-0.17 
0.9 

-0.14 
-0.15 
5.73 

0 
8.5 

2.01 
1.53 

max = 
min = 

8.5 
-6.49 

delta 

1.07 
-1.04 
-0.01 
5 -88 

-5.73 
8.5 

-6.49 

IMX= 

min = 

-10 
53.67 
50.24 

109.07 
-3.02 
56.98 
31 -75 
27.61 
48.35 

26.19 
26.7s 

0 
52.4 

-35.14 

52 -4 
-87.54 

delta 

20.74 

0.56 
-26.75 

52.4 
-87.54 

m a x =  43.82 
min = -54.85 

-30 delta 
59.55 
40.26 

160.82 
6.54 

75.52 

mx= 44.57 
min = -71.86 

-40 delta 
39.79 
-9.41 

177.76 
4.03 

107.67 

1.6 Inax= 13.68 mx- 27.9 max= 32.74 
-2.89 min = 5.31 min = -23.59 min = -19.36 

delta -10 delta -30 delta -40 delta 

April 1987 i s  camrnn reference dateline for volune difference calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANCES (CU YD/Lin. f t )  

CB 800 

DATE 
OCT 1970 
FEB 1972 
FEB 1981 
JUN 1982 
JUL 1984 
DEC 1984 
MAR 1986 
APR 1986 
MAY 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

DATE 
HAY 1984 
DEC 1984 
MAR 1986 
APR 1986 
M Y  1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEE 1989 

M X  = 
min = 

HHHY 
-4.53 
-3.08 
12.22 
5 .a 
0.85 
0.84 

-2.25 
-1.95 
-1 .84 
-1.94 

0 
-1.93 
0.08 

ImX = 
min = 

HHHU 
3.67 

11.76 
3.16 
4.91 
1.97 
2.58 

0 
4.64 
3.48 

12.36 

delta HSL 
-7.49 
-3.63 
19.72 

4.5 
-0.01 0.94 

1.41 
-4.68 

0 . 1  -3.64 
-2.9 

1.94 -3.n 
-1 -93 0 

-3.01 
0.23 

delta 
8.09 

3.75 lnax= 32.68 
-3.01 min = -4.14 

delta -10 delta 
-23.01 
13.81 

108.37 
6.46 

0.47 

max = 17.7 
nin = -5.62 

HSL delta 
7.36 17.7 

25.06 
5 -74 
8.52 -4.52 

4 
5.62 -5.62 

0 7.85 
7.85 -2.12 
5.73 

17 .St 

-30 delta 
.-28.42 

12.47 
295.39 
40.41 

mx = 46.85 
min = -6.9 

-40 delta 
-50.56 
-1 -89 
384.8 
49.86 

max = 11-84 fnsx = 17.49 m x  = 57.97 
min = -3.93 min = 13.93 min = -0.23 

-10 delta -30 delta -LO delta 

Apri 1 1907 i s  cammm reference dateline for votune d i f fe rme  calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (MI YD/lin. f t )  

m x  = 9.1 
min = -9.52 

IRaX = 
min = 

Inex= 35-49 max= 70.97 
min = -44.13 min = 20.57 

DATE 
SEP 1961 
HAR 1962 
APR 1963 
MAY 1964 
M Y  1965 
AUG 1966 
FEE i 9 n  
M R  1974 
FEE 1981 
JU)( 1982 
AUG 1983 
JUL 1984 
FEB 1985 
JUN 1985 
UhR 1986 
APR 1986 
M Y  1986 
OCT 1986 
WR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

UHHU delta 
3.28 -5.64 

-2.36 
1.08 

15.21 
10.49 
13.25 
-7.68 
-8.54 
8.21 
2.05 
9.03 
1.3 -0.06 

1.24 0.65 
1 -4.77 

-2.88 
-0.91 -3.63 
-4.54 
4.02 -4.02 

0 9.1 
9.1 -9.52 

-0.42 
-2.28 

delta 
-7.87 

delta -40 delta 
-44.13 

m x  = 
min L 

lllilX = 
min = 

8.92 max = 
-8.14 min = 

11.05 m x =  55.95 atax-- 112.26 
4.32 ain = -40.73 min = -95.05 

DATE 
JAN i 9 n  
JUN 1982 
AUG 1983 
OCT 1983 
M Y  1984 
rov 1% 
JUN 1985 
llAR 1986 
APR 1984 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

delta delta -10 
-30.71 
-81.6 

-22.87 
-3.34 

-4.79 6.25 
3.74 10.57 

-8.14 

delta -30 delta -40 delta 
-103.09 -86.66 
-166.54 -76.14 
-105.8 -101.72 

April 1987 is camw~l reference dateline for volune difference calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (CU YD/lin. ft)  

051000 max= 9.45 fmx= 13.66 nax= 45.62 mx= 84.25 m x =  97.39 
min = -19.17 min = -30.87 min = -94.35 min = -77.22 min = -149.n 

DATE 
JAN 1%l 
SEP 1961 
CUR 1962 
NW 1962 
APR 1963 
M Y  1964 
CUY 1965 
SEP 1%5 
I U R  1966 
AUG 1966 
AUG 1971 
JAN 1972 
JUL 19?3 
FEE 1981 
JUN 1982 
AUE 1983 
OCT 1983 
w 1984 
w 1984 
JUN 1985 
IUR 1986 
APR 1986 
HAY 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

WHHU delta 
-1.33 -1.5 
-2.83 -4.9 
-7 .n  
30.1 

43.57 
46.09 
29.34 
28.55 -1.72 
26.83 1.28 
28.11 
25.98 -10.7 
15-28 
3.43 

-13.19 
14.51 
-0.49 
4.58 
7.74 9.45 

17.19 -7.35 
9.84 -13.16 

-3.32 
-4.41 3.63 
-0.78 
19.17 -19.17 

0 7.97 
7.97 -17.66 

-9.69 
8.71 

delta 
-1.5 

-5.01 

delta -30 
-13.17 -80.31 
-45.71 -76.36 

-153.58 
155.89 
143.83 
51.76 
10.64 

2.39 -7.21 
31.75 77.04 

35.17 
-27.06 81.29 

46.34 

delta -40 dclta 
3.95 

-Tf.22 

April 1987 in  camnm reference dateline for wlune difference calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (CU ~ ~ / l i n .  ft)  

0s 1030 m x  = 8.17 max = 12.86 max = 41.08 max = 78.79 max = 42.03 
min = -14.55 min = -20.93 min = -40.n min = -60.54 min = -66.24 

DATE 
OCT 1959 
JUN 1961 
JUL 1961 
SEP 1961 
APR 1962 
NOV 1962 
APR 1963 
OCT 1963 
M Y  1964 
HAY 1965 
SEP 1965 
llAR 1966 
AUG 1966 
Nw 1968 
JUN 1969 
AUG 1971 
JAN 1972 
FEE 1981 
JUN 1982 
JUN 1983 
M Y  1984 
NOV 1981 
JUN 1985 
HAR 1986 
APR 1986 
HAY 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

delta 

8.17 

-14.55 

1.22 
-2.83 

-2.45 

-0.97 

-7.83 
1.52 

-9.28 

3.05 

1.94 
-8.11 

delta 

12.86 

-20.93 

0.16 
-4.62 

-7.42 

2.3 

-3.79 
-6.36 
-9.3 

3.93 

1.32 
-11.47 

delta -40 delta 

April 1987 So cannon reference dateline for volune difference calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES <CU YD/lin. f t )  

0 ~ 1 0 7 0  max= 20.69 mxr 35.53 utaxs: 135.32 ma%= 218.93 m x =  t62.28 
min = -8.01 min = -15.15 min = -89.m min = -153.79 min = -230.95 

DATE 
JUN 1959 
OCT 1959 
APR 1963 
OCT 1963 
MAY 1964 
SEP 1965 
MAR 1966 
AUG 1966 
NOV 1968 
JAN 1972 
JUN 1972 
NW 1972 
OCT 1973 
MAR 1976 
JW 1976 
SEP 1976 
WAR 1977 
JW 1977 
JM 1981 
JM 1982 
JUN 1983 
OCT 1983 
M Y  1984 
WW 1984 
JW 1985 
WAR 1986 
APR 1986 
MAY 1986 
OCT 1986 
APR lW17 
SEP 1987 
DEC 1989 

delta WSL 

13.91 
-47.06 
-28.63 

6.9 
-14.56 
-5 .% 

-14.09 
5.03 
17.6 

28.17 
24.11 
34.86 
19.71 
23.71 
11.03 
19.1 

13.33 
10.67 
62.08 
61.1 

47.71 
14.9 

14.46 
21.4 

10.07 
0.54 
3.8 

-0.39 
3.44 

0 
-1.74 
-3.2 

delta delta delta -40 delta 

April 1987 i s  cannon reference datet in for volrm d i f f e rme  calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (CU YD/l in. f t ) 

DATE 

HAY 1984 
NOV 1984 
JUN 1985 
M R  1986 
APR 1986 
M Y  1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 

DATE 

OCT 1950 
FEE 1952 
APR 1956 
OCT 1959 
CUR 1963 
HAY 1965 
JAN i o n  
HAR 1974 
M R  1976 
JUN 1976 
SEP 1976 
HAR 1977 
JUN 19?7 
CUR 1981 
JUL 1982 
JUN 1983 
JAN 1984 
MAY 1984 
NW 1984 
JUN 1985 
MAR 1986 
APR 1986 
M Y  1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

m x  = 
min = 

HHHU 

4.06 
11.07 
11.67 

-43.43 
-47.58 
-34.05 
-24.5 

0 
-6.32 

-35.07 

m x  = 
min = 

WHHU 

-66.93 
-85.22 
-55.24 
-34.82 
-70.91 
-46.83 
-68.35 
-67.93 
-42.43 
-44.81 
-40.97 
-43.78 
-39.31 
-57.29 
-53.9 

-72.62 
14.9 
7.49 

22.04 
7.14 

-3.55 
-0.79 
-6.68 
25.18 

0 
20.% 
2 7 . n  

24.5 m x  = 36.52 IUBX = 131.61 max = 172.39 
-55.1 min = -69.65 min = -97.15 min = -139.53 

delta 
7.01 
0.6 

-55.1 

87.52 
-25.18 

delta 

-2.38 

-2.81 
4.47 

87.52 
-7.41 
14.55 
-14.9 

-10.69 

-5.89 

-25.18 
20 .% 

HSL 
2.89 
5.22 
6.87 

-62.78 
-66.72 
-45.96 
-36.52 

0 
-17.8 

-52.92 

max = 
min = 

WSL 
-97 

-122.33 
-85.46 
-59.49 

-106.36 
-73.77 

-103.55 
-99.81 
-67.91 
-69.31 
-65.83 
-71 -94 
-64.49 
-85.07 
-82.79 
-92.65 
18.66 
8.98 

27.52 
13.82 
-4.02 
-2.13 
-5.9 

33.66 
0 

27.61 
33.97 

delta -10 delta -30 
2.33 -21.05 -1.69 
1.65 -22.74 

-69.65 

111.31 
-33.66 

delta 

-1 .4 

-6.11 
7.45 

111.31 
-9.68 
18.51 
-13.7 

-17.84 

-3.77 

-33.66 
27.61 

max= 
min = 

-10 
-304.4 

-331 -52 
-246.62 
-204.17 
-280.76 
-238.5 

-294.53 
-265.58 
-215.29 
-216.49 
-219.15 
-225.31 
- 189.9 

-=I.% 
-255 -82 
-107.91 

44.17 
22.41 
49.61 

1.15 

58.24 
0 

40.19 

152.08 
-58.24 

delta 

-1.2 

-6.16 
35.41 

152.08 
-21.76 

27.2 

-58.24 
40.19 

max = 
min = 

-30 
-546.53 
-598.82 
-431.72 
-396.56 
-460.96 

-585.76 
-531.08 
-460.11 
-416.33 
-4M.52 
-460.98 
-394.53 
-375.55 
-528.37 
-69.89 

20.23 

27.07 
0 

41 -5 

delta 

66.45 
-27.07 

delta 

43.78 

35.54 
66.45 

-27.07 
41.5 

-40 delta 

max = 
min = 

-40 

-621.84 
-559.71 
-421.18 
-342.07 
-498.81 
-486.19 
-355.6 

-314.51 
-552.43 

47.46 

8.8 

5.19 
0 

94.79 

130.59 
-5.19 

delta 

79.11 

12.62 
130.59 

-5.19 
94.79 

April 1987 i s  cannon reference dateline for volmc d i f f e r m e  calculations 





OCEANSIDE CELL- SEASONAL VOLUHE CHANGES (CU YD/lin. f t )  

max = 
min = 

M X =  10.16 
min = -11.28 

max = 71.6 
min = -94.87 

max = 56.46 
min = -13.29 

DATE 
JAN 1972 
APR 1981 
JUL 1982 
JAN 1985 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN l9BB 
DEC 1989 

MHHW 
-14.48 
-15.5 
-5.24 
8.55 
7.95 
2.55 
5 -93 

0 
7.77 

-1 -01 
4.01 

delta WSL delta 
-16.13 
-20.31 
-3.87 
1 0 .  -0.12 
9.98 -8.04 
1.94 5.12 
7.06 -7.06 

0 10.16 
10.16 -11.28 
-1.12 
7.03 

-10 delta 
23.45 

-31.48 
77.15 
48.49 

-30 delta -40 delta 
7.83 
0.19 

146.41 

max= 2.67 
min = -12.27 

max = 31.15 nax = 7.38 
min = -125.57 min = 3.56 

DATE 
JAN 1984 
JUN 1984 
JAN 1985 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

MHHU 
9.08 
4.92 
2.35 
5.53 
5.94 
1.29 

0 
0.16 

-2.64 

delta 
-4.16 
-2.57 
3.18 
0.41 

-4.65 
-1.29 
0.16 

nsL delta 
17.72 -12.27 
5.45 -2.6 
2.85 2.67 
5.52 0.01 
5.53 -5.39 
0.14 -0.14 

0 -0.76 
-0.76 
-1.09 

-10 delta -30 delta -40 delta 
148.3 -125.57 
22.73 -2.18 
20.55 

mx = 
min = 

lMX = 
min = 

lnax= 

min = 
32.73 ~nax = 22.63 

-55.67 min = -29.87 

& l t m  -30 &lta -40 delta 
-14.98 
32.73 

DATE 
JAN 1984 
JUN 1984 
FEB 1985 
JUN 1985 
APR 1986 
mT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

WSL 
-7.81 
-9.3 

-8.51 
-8.98 
-3.11 
-9.26 

0 
-5.53 
-9.53 
-4.08 

Apri 1 19?37 i s  ccumon reference dateline for velum? difference calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (CU YD/Lin. ft) 

DATE 
DEC 1983 
JUN 1984 
NW 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

DATE 
NW 1983 
JUN 1984 
NW 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

HHHU delta 
-12.51 -1.09 
-13.6 4.63 
-8.97 1-19 
-7.78 1.49 
-6.29 6.99 

0.7 -0.7 
0 15.54 

15.54 
12.91 

M X  = 
nin = 

delta 
3.31 

-10.36 
2.82 
0.37 

-13.69 
6.61 

-15.9 
-5.57 

delta 
-4.14 
6.67 
0.76 
1.7 

9.61 
0.39 

18.68 

nex = 9.82 
min = -22.15 

lmx= 49.87 mx= 104.94 
nin = -24.65 min = -62.21 

-10 delta -30 delta 

m x  = 30.83 nex = 13.9 
min = -36.12 rnin = -55.39 

-10 delta -30 deita -40 delta 
59.89 

SC1623 wt= 6.85 nax= 8 mx * 12.18 wx = 19.58 nex = 48.91 
r i n  = -9.55 min = - 1  min = -2.75 min = 1.34 min = -26.87 

DATE 
NW 1983 
JUN 1994 
YOV 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

delta -10 delta 
-8.54 
0.86 

-11.86 
3.32 

8 -9.43 12.18 
-4.13 2.75 -2.75 
2.91 0 8.54 

8.54 

-30 delta -40 delta 

April 1987 i s  comnon reference dateline for volunc difference ea lculat io~  



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (W YD/Lin. f t )  

IMX = 4.36 
min * -10.46 

max= 5.54 
min = -11.97 

IMX = 12.84 IWX = 33.74 max = 44.13 
min = -27.69 min = -23.28 min = -75.78 

DATE 

AUG 1968 
APR 1974 
NOV 1983 
JUN 1984 
NOV 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEC 1989 

MHHU delta 

0.59 
-25.55 
2.59 1.42 
4.01 -4.92 
-0.91 4.36 
3.45 -0.61 
2.84 2.71 
5.55 -5.55 

0 -1.86 
-1.86 -10.46 
-12.32 
2.02 

nsL delta 
2.32 

-27.69 
1o.n -2.87 
7.85 -6.71 
1.14 4.68 
5.82 -1.11 
4.71 5.54 
10.25 -10.25 

0 -0.13 
-0.13 -11.97 
-12.1 
6.43 

-10 delta -30 delta -40 delta 
-11.88 -25.33 
12.46 213.67 

max = 
min = 

wax= 11-34 m x r  53.11 m x =  67.31 wax= 84.25 
min = -10.86 min = -57.14 min = -53.62 m i n  = -18.86 

DATE 
JUL 1984 
DEC 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

MHHU 
8.15 
2.62 
4.56 
1.35 
4.56 

0 
6.28 
9.67 

delta 
-5.53 
1.94 
-3.21 
3.21 
-4.56 
6.28 

MSL delta -10 delta -30 delta -40 delta 
11.51 -4.98 
6.53 1.21 
7.74 -4.73 
3.01 7.85 7.07 50.07 29.91 23.71 15.12 3.44 
10.86 -10.86 57.14 -57.14 53.62 -53.62 18.86 -18.86 

0 11-34. 0 53.11 0 67.31 0 84.25 
11 -34 53.11 67.31 84.25 
15.6 

sc ino nex = 
min = 

NUl= 

min = 
AVlX + 12.11 M X  + 57.86 
min = -10.38 min = -24.02 

-10 delta -30 delta -40 delta 
45 -34 
24.93 
23.1 
15.05 167.72 
-33.54 12.11 -7.65 
-21.43 
-2.09 -83.74 

DATE 
JLtN 1931 
JUL 1949 
APR 1955 
FEU 1965 
JUL 1948 
APR 1969 
APR 1973 
NOV 1983 
JON 1984 
N W  1984 
J W  1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1988 
DEE 1989 

delta delta 



OCEANSIDE CELL- SEASONAL VOLUME CHANGES (CU ~ ~ f l i n .  ft) 

DB 1805 

DATE 
NW 1983 
JUN 1984 
NW 1984 
JUN 1985 
APR 1986 
oCT 1986 
APR 1987 
SEP 1987 
DEC 1989 

mx = 7.39 
min = -12.64 

MHHU delta 
11.34 1.9 
13.24 0.81 
14.05 -2.48 
11.57 -3.52 
8.05 4.59 

12.64 -12.64 
0 7.39 

7.39 
-16.22 

max=  10.24 mar* 31.49 m a x =  93.82 
n i n  = -17.38 min = -52.77 min = -26.3 

delta -10 delta -30 delta 
2.66 
,0.03 
-1.98 
-5.93 
6.32 33.92 18.85 30.04 -3.74 

-17.38 52.77 -52.77 26.3 -26.3 
10.24 0 31.49 0 93.82 

31.49 93.82 

DB 1850 nax = 13.63 nex = 13.38 max = 23.35 mnx * 92.21 
nin = -29.36 min = -33.97 rnin = -62.36 nin = -25.24 

DATE 
DEE 1983 
JUW 1984 
NOV 1984 
JUW 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAW 1988 

WHHU delta 
62.07 -26.54 
35.53 3.19 
38.72 -7.34 
31.38 -29.36 
2-02 13.63 

15.65 -15.65 
0 -1.8 

-1.8 -2.74 
-4.54 

delta -10 .delta -30 &l ta  
-33.97 205.92 

3 -43 
-8.99 

-33.23 
13.38 39.01 U.35 -12.77 -25.24 

-21.21 62.36 -62.36 -38.01 38.01 
-3.36 0 21.44 0 92.21 
-3.32 21.44 -10.15 92.21 

11.29 

-40 delta 

,40 delta 

Apr i l  1987 i s  commn reference dateline for volune difference calculations 



OCEANSIDE CELL- SEASONAL VOLUME CHANCES (W YD/Lin. ft)  

DATE 

NOV 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
DEE 1989 

DB 1900 

DATE 

NW 1984 
JUN 1985 
APR 1986 
OCT 1986 
APR 1987 
SEP 1987 
JAN 1986 
DEC 1989 

mx = 2.32 
min = -3.49 

MHHU delta 
2.13 -3.49 

-1.36 2.32 
0.96 -2.28 

-1.32 1.32 
- 0 -0.49 

-0.49 
-0.36 

m x =  11.32 
min = -16.18 

MHHU delta 
-11.74 11.32 

-0.02 -15.91 
-16.33 10.56 

-5.77 5.77 
0 -4.48 

-4.48 -16.18 
-20.66 
-15.59 

max = 
min = 

delta -10 delta -30 delta -40 delta 
-5.32 
3.03 

-4 -4.5 -32.14 -106.76 1.09 -440.35 177.79 
3.46 -36.64 36.64 -105.67 105.67 -262.56 262.56 

-1.97 0 -27.46 0 -47.98 0 -75.46 
-27.46 -47.98 -75.46 

max = 16.13 max = 88.12 
min = -24.88 min = -74.89 

MSL 

-16.21 
-a.m 

-24.96 
-10.3 

0 
-7.74 

-29.84 
-23.96 

delta -10 delta 
16.13 

-24.88 
14.66 -80.77 -7.35 
10.3 -88.12 88.12 

-7.74 0 -74.89 
1 -74.89 -20.88 

-95.77 

max= 120.96 
nin = -92.55 

-30 delta 4 0  delta 

April 1987 is comnon reference dateline for volune difference celculetions 





APPENDIX G 

HISTORICAL CHRONOLOGY OF EXTREME BTORM AND 
WAVE EVENTS FOR THE 6AN DIEGO REGION 





INTRODUCTION 

T h i s  chronology of severe strjrm and extreme sea level events for  the San 
Diego region was prepared using historical sources of information such as 
newspaper a r t i  cl es, journal ar t ic les ,  documented eyewitness accounts and 
archival documents. In addition, any coastal erosion or structural damage 
occurring i n  conjunction w i t h  the storm and wave events have been included. 

The chronology i s  composed as a 1 i s t ,  w i t h  entries that begin w i t h  the date, 
specific or approximate, of the event. This is followed by a brief 
description, and the reference enclosed i n  brackets. A 1 i s t  of references j s 
provided a t  the end of the chronology. For periodical references such as 
newspapers or  journals, the parti cul ar  issue i s  denoted by: 

[Reference #, Date, Page #: Column #] 

The most frequently cited source is the San Diego Union. The Union has been 
indexed by the San Diego Pub1 i c Library for  the years 1872-1983. References 
t o  storms, floods and t ides are a l l  included i n  t h i  s chronology. The index 
consists of sumaries of ar t ic les  archived on microfilm and accessed through 
a keyword index. However, there were gaps i n  the chronology, which led t o  
using a1 ternate sources. The report by H.B. Lynch, Reference [I], sumari zed 
old Mission records and journal s, including events from 1769 t o  1830. 
Accounts of various explorers provided further information up t o  1845. The 
period of 1860-1864 was described i n  the second reference, the journal of 
Wi 11 i am Brewer. The historical C l  imatol ogi cal Records, Reference [4] , a1 so 
provided some useful rainfall  information for  1860-1861, but lacked 
specifics on weather and storms. Some interesting perspectives on general 
seasonal events as we1 1 as specific storms i n  San Diego was provided by the 
a r t i c l e  by Kuhn and Shepard, Reference 151. The Marine Adviser's report, 
Reference [7] , described some wave events i n  the twentieth century, as we1 1 
as describing some particular major storms, while the Cayan and Flick Report, 
Reference [9], provided long-term weather pattern information such as E l  
tiino and periods of extreme sea level i n  the Pacific. Various other journals 
were used for particular periods not covered by other sources. 



CHRONOLOGY OF EXIREME STORM AND WAVE EVENTS IN SAN DMjO 

- + - *- 

167(21755 
Mod of heavy M a l l ,  witb a twpitc only fran 172@1730. [12* 3,1983) 

* May Paiad of excess& rainfall iu Soudrua ChWd[l] 

rn 
Jan 7 Afcw dayspmiom tbcLARivatlwdcdirsbcd[l] 

Winta Fbods #cd ia hm'nr &mugbut SWthQIl CAifcuni8 (luting the winter of 1770- 
71.[1] 

Jan 1 Smm~RivaBouiagcoofrwo~croasiCrlmwghhwasmtoodecp.[l] 

~ l o o a i n ~ i s ~ a ~ g e ~ 1 1 ~ h n l c a b r n ~ r b d w a n b c d ~ 1 m ~ t b c g ~ d c n o f ~ ~ o ~  
Artillery d Spin at Ihc foot of tk Prrsidio.Fl 



Large flood* riven of the county were so swollen that their beds, their banks, md the 
adjoining lands were greatly darnagcd.[l] The San Diego River m c d  its come from 
Mission Bay to San Diego Bay.[3 Jun 15.18773 

Winter of 1833-34 was vcry rainy.[l] 

Winta of 18394  was a severe winter. An immense quantity of rain for forty days and 
nights fell without cessation, and the whole county was floodcd[l] 

Winter of 1841.42 brought lage 500d~.[l] 

us 
winter 

m 
Winter 

Sm Diego Riva nstored back to its foma channet.~,May 23,187321-21 

Stonns dveatcn work to be done on San Diego River.Irt,idJ 

Dam nbuilt to put San Diego River back on prtvious course.[3,Jun 15,1877l 

Dam washed away.[3,Jun 15.18nJ 

Ba 
N w  16 1.85 inch of raiu at New San Dicgo.[4] 

Nov 19 4.70 i a C k  of rain at New San Diego.[4] 

Dccanba Rain throughout Dtccmbcr.[4] 

Dec 16 Heavy rein. .40 inches at New San Diego.[4] 

DdC 26 1 2  inches of rain at New San Dicgo.[4] 



Jan 3-4 

Jan 6 8  

scp 23 

Da: 31 

Jamrary 

Nov 11 

llMl 

March 

Jan 24 

Rain sevaest in 11 years; 6-7 inches fell in 40 hours, with damage 10- in the 
thousauds of dollar&[' 

Rain fell far 70 hours without cessation 'Ihe San Gabriel River was impassable.[2] 

1.45 inches of rain at New San Diego.[4] 

1.30 i n c h  of raio. at New San Diego.[4] 

Noachian Deluge - it rained from Dcc 1861 to Jun 1862; destroying 25% of California's 
taxable property. Tk statt of Cdifomia decla~~I banhnptcy. Earthquakes and floods 
g r d y  damaged the Sm Diego area Mission Valley was flooded causing severe darn- 
age. 151 

U n u d y  high tides and heavy sllrt from the storm seat large quantities of water into 
Mission Bay, preventing rbe draining of the Mission Valley flood[SI 

Water covaui the a m  From Mission Bay to Old Towa[3,May 23,18732: 1-21 

M W ~  rain, seasaa torat of 3 3  inch~~.r3m~ 23.18131 

~he6rStrainsoftht-[21 

'IbeSanDiegoRivcrovdowabfloodingthesame~sLSfloodof 1862butnot 
causing marly as much damagt.[3,May 23.1873.2:l-21 

FrcSaa in tbc San Diego Riva floodad fladad~l3Jun 15.1877,1:41 

T h e T i j u a n a R i ~ ~ t a r m b l f ~ m g ~ t o m o v e .  Y u m a ( ~ w c t t s ~ t n r u n n i n g  
with weta after the mocthg of the Gila and Cobdo Rivas floodd[3Jan 23*1874] 

mfotuths of Yumn had wera op six feu dccp m the s o a s .  (3 Jan 24,18741 



m 
Jan 1 

Aug 17 

Nov 18 

r882 

Aug 9 

BB3 

Jan 21-22 

Aug 27 

NOV 28-29 

Dec 17 

Jan 23 

Jan 26 

J a  27-30 

Jan 31-Fcb 1 

Recent beavy rains p a l y  damaged roads and bridges throughout San Diego County. 
Bridge on the new mad to National City washed out, and in Paradise Valley, some 
bridges and fencing wae lost[3Jan 1,18801 

A windy storm came with winds that were swthaly at first, but then changed their b- 
tian to tbe wst and northwest, [3Feb 12,19801 

Stonn brings heavy winds and mow in the back comtry.[3,Fcb 12 19801 

The was storm season since 1861, tclc-h lines an down, railroads suffered damage. 
San Diego County has so far cscapcd serious damagc.[3A~ 23,18801 

~ w l y  2 inches of rain in  an Diego; lightning and thunder as wen. lhe surm ~rnyed 
south of Los Angdcs.[3,hg 19,18801 

The worst stnm in the hisfmy of San Diego hit, but much damage was preventd. ?he 
fiare stmms were a result of "lappii ovtr" of the Sonom rains.[3,Aug 19,1880,4:2] 

The enthe county is wpuiaxing high winds and dust storm. The wind -had 60 mph 
in C a m p  [~Nov 18.1880,4:3] 

Lighming in the cast all night[3Aug 9,18821 

The lowest tides of the year arc at 2:45pm on Jan 21 and at 3:15pm n! Jan 22.[3Jan 
20,18833 

Eruption of KraWoa volcan0.[14] 

One of the lowest tides of tbc ycor, 8 inches below mean low water.p,Nov 28,1883,3:1] 

Heavy winds in Spring V?ncy.[3Dcc 19,18831 

Hcavy shower of rain at Ttm-PJan 27,18843:lI 

S c v d  showers, 02 inches of rain measured at Signal Of6oe.[3 Jan 27,1884,3:2] 

Unusually huvy southeast winds, coddmble damage done to tbe milrod embankment 
south of the stamship wharf, washed away in a numba of places. Storm total of 1.14 
inches drain, bringing the season total to 5.14 inches.[3Jan 30,1884.3:l-21 

Stcady warm mh[3,Fcb 2,18841 



Feb 7 

Feb 10 

Feb 14 

Feb 15 

Feb 18 

Mar3 

Mar 23-25 

Mar 24 

May 15-16 

Train schc&les wat intcmpttd by rainstorms, which brought the seasod ainfall total 
to 624 inchcs.[3,F& 3,18843231 

Thc San Diego Riva was the highcst in six years. Thc 11 day rain total was 4.36 inches, 
making the wat f a  the season 8-75 inches. The raitrogd tracks to Yuma wen washed 
away for eight milts. 5,18843:lJ 

Heavy rain, winds, and hail firom the muthWCSL Conddwable damage was &re includ- 
ing stvaal roofs blown off of hopscs in Old Towa Thc San Diego Riva was full to rhe 
bank and emptied an imm- volume of warn into Missia~ Bay. The river has not bcur 
this hi@ Jince 1878.Ppeb 7,1884$:1-21 

Rain cantinocs in Jamnl and Pine Valley with little damage. The bridge at the entrance to 
tbc Santa Maqaita Vatley was washed out.[3,Fcb 8,1884,3:12] 

The lain begins again with a thin#n-day samn total mw of 6 3 9 a  inches of rain and 
seasonal total of 10.78 inches. [3,F& 12,18843:ll 

Occadde repantd 13 inches of rain in 14 days.[5] 

Rain in the mom* Bes Valley rqxxts 8 d total of 1233 iaches; 4 inches of 
snow at J u b .  'Lhc bridge rerass the Chollar Valley creek was washed away.[3,Fcb 
16.1884,3:1,2] 

Stonn ends, leaving much damage, tspeciany lo h e  dmads. Rainfnn twal now 1451 
iachcs fix Ibc smso~~ D,Fcb 19,18843:21 

In Enchitas, the Jan 26-Feb 18 storm total was I7 inches. bringing the seasar total there 
to 23 inehes.[3,F& 23.18843:lI 

During t& iare floods, the channel of the San Dic*to Riva changed its colrm; it now 
nms on b e  north side of tbc vally. fonnaly king on the south sklc.[3;Fcb 29,1884,3:1] 

l"de p d i a h s  of Mr. J.W. MPmfordinclt~&aa cxlxwne low tideof three inchcsbelow 
m a n  wa&cr at 1- on Mar 23, k15pm an Mar % snd 1:4Spm on Mar 
25.B.Mar 23,18843:ll 

A gale stirs up the axan to such an extent that rhe whalers at Ballast Point cwld not go 
ouuide.D,Mar 25.18843:ll 

A heavy gPle of wid ,  accunpanied by rain, came from the soulficast[3&hr 
28,18843:1] 

SrmthrJlrr gale off of Soahan C a l i f d  waaP,Ap 15.1884321 

Extensive cloudbum in Soled& flooding the county in both Rose's Canon and Cordcro, 
wbue bridp  and lailr#d tracks w a c  w a s M  out.B,Ap 12,18843:1] 

Stonn brings two inches of rain 00 Pbmm. [3,M8y 17,18843:ll 
- 



May 29 

Jul 1 

m 
Aug 18 

ls86 

Jan 1 1 -20 

Mar 17 

m 
Fcb 10 

Fcb 14-15 

Apr 11 

May 2 

Oct7 

Flood through Sweetwater Canyon reported causing serious loss.B.May 29,18873: 13 

Bridge which aossed the Col& River between Y w  and Calif& on the line of the 
Southan Pacic gave way. The river was high and a violent wind pnvailcd.[3 Jd 
6.1884,3:4] 

A sand stmm continued fcr two hours. A severe thunderstorm in Mesa Gmde, =am- 
panicd by strong wind and hail.[3,Aug 19,18853:1;41 

Rain, wind and high ocxan wavcs for ten days. Train suvice stom on Jan 19.[3 Jan 
25.1886,3:5Jan 26,1886211 

I h v y  rain accompanied by a southeast wind hit San Diego; many of the strcetr wae 
flooded[3,Mar 18.18863:ll 

Rainstorm in San Diego brings snow to Campo.[3Bb 11,18873:3] 

Rain and gale winds caw much damage in the stm% but little at the watafront[3,Feb 
16.1887,3:2] 

Twelve to sixteen inches of snow at Cuyamaca and snowing heavily at the rate of one 
inch pa baa.D&r 12,18875: 11 . 
Saa Diego visitad by a heavy uind 6um the northwe% high waves prevented 
boating.[3m3~ 3,18873 

The wind blew almat a gale, raising a great cloud of dust wa the city and causing high 
waves in the bay. Brtalccrs wae unusually heavy on the beach 
[3.0ct8.18873:1,4:2] 

A high wind mvailed, and the tides wen cxuemely high, morning and evening.[3,0cr 
19,18stS:4] 

Scvac windstam in downtown San Diego causes considaabk damagc.[3,Dec 
3,1887,5:4] 

A blpswy wind m National City did u,&daable damage. PJk  22,1887.573 

A heavy gale d wind in San Diego. Rain Boodcd the sfrect&[3,Dt~ 30.188TJ 



UUB 

Jan 5 

Jan 16 

Mar 14 

Jan 15 

Mar 15-19 

Wind and rain - one of thc heaviest stonns of the season. Ofan 5,1888 J:6;Feb 
6,1888,5:5] 

Snowstoam in Camp - five feet on the mountains.p,Jan 17,1888,8:2] 

Continuous rain in Camp causes bottoms to fall out of roads, bridges to wash out[3,Ma~ 
14,18882: 11 

A high wind prevailed, and the tides wert extremely high in both the morning and 
evening.[3,Oct 19,18881 

Great stmm in Caonada. Waves up to 30 feet the Hotel del C o m d q  tons of 
and kelp dcpositcd on the beach. 13- 25,18885:l-21 

Rainstorm for a few days in San Diego.[3Jan 15,1889,1:4] 

Thc stonn totally wrecked a schoomOusc in downtown San Diego, but there were no 
faralidcs. PPssibly tbe hcavht stam of tbt ~ . [ 3 ~  16.1889,5:1$:1;Mar 
17,18893 11 

In Encinitas the worst stona tva on 1#.ard o c d  758 inches of rain fell in 8 hours. 
The bwlaads were complettly Boobab[3,0ct 15,1889,1:4],[5] 

Floods close in magnitude to those of 1884 - bridges were washcd away.[ 13 

U n d  gale with violuu axan waves causes oOnsidaable damage in San Diego. A 
wharf was partially dcstmysd[3.Mar 21,3890521 

Smng rains ovuflow rim and flood valleys Umghau San Diego County. S t a m  total 
of 256 inches of win bringing the seasod total to 9 hchaPJ%b 2A,18911 

Disasta in 'Iijuana 6rom flooding TiijuaM wiU have to be r&dt on higha 
pound[3,Fcb 27,1891,1:1] 

S a m  urec2;ed the misicm in S a m  Domingo as well as washing away a dam.[3,Mar 
2c1.189 1331 



ml 
Mar 2.4 

1894 

Aug 3 

Aug 2627 

lacs. 

Jan 17 

Jan 18 

Jan 20 

Jan 24 

1Pm 

Winter 

Suddtn downpour caused Otay Creck to ovcrfiow and washed out railroad track in 
National City and Otay. The 'lijuana Riva was also ovdowing.[3,Feb 15,18921 

Tijuana Rivcr ovaflowing, causing much damage and destruction in the Otay 
Vaky.[3Jvlar 2A.1893 $31 

Unusually high tide of Wcdncsday aftanoon ovaflowed the boulevard between this city 
and National Ciry.[3,Aug 3,18945:1] 

Eltcaical stonn b ~ p  warm rain and a c k  hot night[3&g 27.18945:1] 

IXsasmus floods in Mission Valley and clssw- -irs full and werflowing rail- 
roads blocbdcd, bridges down and submerged.[3Jan 17,18955:1J.3] 

Counuy at head of Mission Bay badly flooded. Fresh downpour..[3Jan 19,1895.S:3] 

Much damage done by the rain, flood mewed. Many thousand dollan lost in the 
downpour.[3Jan 20.1895$:3 1 

Large bsses b m  the flood in thc Tijuana VaUey.D Jan 24,18955:3] 

Phenomenal rainfall during tbe storm in the mountains. Several fcct of snow q c m &  an 
&quake axompanid tht f lood[3J~  25,18953:31 

fighming almosr destroys a house in Lakeview.[3&¶~ 31,1901 J:11 

S m g  waves &tmyd of Taminal Island in Ias Angeles. The two day storm 
droppad 81 inches of rain at Santa Ana[3,Dcc 18.19021 

Big flood at I m p d .  Salton River a n+hhg mmnc cammunicafiion intmupted, consid- 
uablc d01lt.D.De 19.1902$:3] 



Aug 18 

m 
Winter 

1912 

Wmter 

Mar 8-10 

Jan 25 

m 
Wmm 

Jan 28-30 

Stvac lightning. thunder and rain in Cuyamaca, and the neighborhood of Julian to the 
south and westP&g 19,190351:3] 

a 

El N i  Winter of moderate scvuity.[9],[2OJ 

Wtsterly wind blew at 18-28 mph bringing 59 k h e s  of rain. This malccs the season 
total 759 inchcs.PFCb 22,19091 

very scvac El Nm Wmta.p].[m] 

High wind and rain from the w e e  3.48 inches dRin total for the storm Seasonal tbtal 
of 6.09 inch .  La Jalln sufferad much damage. &M~T 10,1912] 

Severe stonns along bth the Pacific and Atlanbic coastlines. IMt damage u, San Diego, 
but high wavaf3Jan 26,19141 

El Nino Wmter of moderare scv~ry.[9],[20J 

Stram ariginating in Hawaii ko9ght snow and rain to San Dicgo, bat little coastal dam- 
age. InNewpaSsaetswactOrnupandbtecbbollsCPdamagcdDamagestocoastal 
paPercy MimMrA at SW),WM - ~,000.[7],[6Jan 30.191SJ 

Stam brings 26 inches of lain, season total 1035hchc~PJkb 3.19151 

Htavy precipitation in downtown San Diew, 14A1 hbes  for the season. Discharge in 
Missiaa of70200 cubic fWec.l23] 

violent stmm. In ocean ~cach,pandftbe bortrdwallr: was wasbeda-y. High winds 
and waves caused much datn&mPWy 2,191SJ 



Jan 14-20 

1919 

Winter 

Storm h n t  from central CaMomia brought heavy rains to San Diego and caused severe 
flooding. Rainfall totals at the San Diego River basin were: 5 3  in.@ 14),.95 in.(Jan 
16).1.55 in.(Jan 17),31 in.(Jan 18). 

San Diego River ovaflowed its bank[3Jan 17,1916,1:7] 

San Dicgo County in a state of flood; bridges washed ouL Biggtst storm in the his- of 
San Dicgo.[3Jan 18,1916,l:l;Jan 19.1916,1:7) 

Another stonn hits San Diego; ppcrty damage gmL Otay Dam broke and flooded 
vallcy.[3Jan 28,1916,1:73:21 

Much of Swectwats Valley desmycd.l3Jan 29.1916.1:3] 

12 inches of rain in 17 days. every major bridge seriously damaged. M m  m o i r  
overflowed; Lowa Otay r#eivior dam broke. (3- 12.19791 

Two SCVQC storms, heavy floods, especially in the southan portion of the county.[lq 

Daily zainW totals at the San Diego Riva Basin: 3 1  in.(Jan 25). 

San Diego River high, discharge at Mission GorgdSantcc of 12,000 cubic ftffec. S e a  
sonal precipitation of 8.04 inches in downtown San Diego.[23] 

Very severe El Nino Wmm.[9].[20] 

Swells from the soutburst o£f of Baja C a l i f d P l  

Bridges at Tamy Pincs grade and San Juan Cgpisoano washed out. Thrcc day rain 
brought 435 inck[3.Dcc 21,1921,1:4] 

San Diego Rim wry high; peak discharge at WOII Oorgc(Santee is 16,700 cubic 
Pt/sec. Hcavy scasond precipitation of 18.65 inches.[231 

Damage from floods in all p r ~  of the county. hk Hodges nmning ovn.ppeC 
27 ~ 9 2 1 , 1 ~ 1 ; ~ #  28.3921.1:8] 

Sunm mcll yields 12 inches of &, tbir was exceeded only by the flood of 1 9 1 6 . ~ 8 ~ r c  
30,1921*1:1] 



Tropical stonn Hyacinth aff#:ts so- watashed rcgions.[lq 

S w a  El Nino Winter.PO] 

Coastal tornadoes and wateqmuts sighted ia San Dicgo.[lq 

Strnn floods city meets; highways bctwaen San Digo and mjuana floocklD,Fcb 
15,1927,1:1,3] 

Bridges c l c ~ ~ ~ y c d ,  mads torn wt[3&b 16.1927,1:1] 

Suspded nansportation facilities, fioodcd water courses, lost houses, dtSUopi bridges 
plague San Dicgo.[3,Fcb 17,1927,1:14,732] 

Worst storm damage at Sweetwater, Oray, San Ysidro and Tijuam at the bordcr.[3&b 
21.1927,1:23:4] 

S u m  to& 10.70 inches of rain ia El Cajoa; #asar total 1732 inches. Bidges at 
r WBSM -18- 18,1927~1,1:461 

San Diego River very high; 45,400 cubic Wscc discharge at Mission G Gorgc/Santec. 
S d  pracipirafion in downtown San Diego of 14.74 imcbcs[23] 

Damagc at Long BC&I bdcwam. Estimated height of waves 15-18 feet in depths of 
37-27 ftetrrJ 

High wind up a 186 mph causes much damage in San Diego.[3Nov 23.1930,1:63 

El Nino Winter of modtratc scvcrity.[9],1201 

Windstorm carries dust out overthe ocean makinguse of foghan v, heat and 
rain in mountain dimicts.[3,0a 2,19313:q 



rn 
Winter 

l.233 

Summa 

m 
Jan 8 

Jan 14 

Feb 6-9 

Feb 7 

An inland tropical storm aected the southern regions of San Dicgo.[lq 

Weak El Nino Winter.[20] 

Southerly winds originarjng in the southem hemisphere brought 30 foot bnalcm to the 
NcwporbBalboa area; many roads and piers dcamycd. M 

Swells from thcsou-[7] 

Windstoms in the eastem mountains was most stvuc in years; wind of gate pro-11s 
in Pinc Vallcy.[3W 3,1934,1:7] 

Swells fiQln tbe southCaaf7) 

S m  batters San Dicgo; heavy loss to shipping. Rain toml of 231 inches. LaLt Hodges 
up by 2 fset UJk 28.1936,1:2;Dec 29,1936.1:2] 

Gale whips Saa Dicgo, bringing more rain. Bliaard hitslagunas. [3* 31,1936,1:5] 

Mae snow in the mwn~hs ,  rain in ciry.[3Jan 6,1937,l.RJ 

Stmn HPwaii hits San Diego bringing rain wd snow to the bgck counay.[3r;eb 
6.1937.1:21 

Sam Diego River higb, at Mission GorgJSanoac iof 14,200 cubic Wsec. Sea- 
sonal prrcipitatioa of 15.93 inches m downtown Sau Diego.[23] 

Storm sweep coas~ Sm Diego gus a stcady d&zlc.l3,Feb 14.1937,1:7) 

Rain and wind sturm appoaching fiom the 15.1937.15l 

Rcwrd rainEalls at Escondido. Snow, hail and lain all w a  the #wnty. 13- 
23,1937,1:2] 



1938 

Jan-Feb 

Feb 27 

Mar 2-7 

Driving rain and wind lashed into San Diego. Two strrms moving in from the acean. 
Stonn d amsiclaable damagc.[3J%b 28,1938,1:1] 

AU San Diego dams near to owflow as storm continuts. Seasonal total is 2.1 inches 
below normal.[3Mar 1.1938,l:lI 

65 mph gatt hits Esccmdido, rain to San Diego.P,Mi 2.19383: 1 ] 
Heavy rains in the back country. High wind up to 50 mph. No saious damage 
done.~,htiar 3.1938,l:ll 

Toml r & h U  fronr stam 4.17 inchcs. bringing the -'s tolal to 8.19 i n c h c s . [ 3 ~  
4.1938,4:11 

Extensive flooding thmughout Sauthan CaN~nia[3Flar 5,1938,1:4$; Mar 
6,1938.1:4$] 

Swells from the southcaStf71 

Tropical stona dnvm South Amuica 'Ihis stonn was the most damaging su~rm of the 
muxry in Southem CaIifomia. In Baja Calif- damage was estimated at $1 million. 
Wave and wind damage dong Southem Califomhi asas~[7,p.21 
Wave heights of 12-20 feet with some up to 40 feet were repmed.~ 

3 5  inches of rain in 24 hours in San Diego. Fitst storm r n d  east, second s~orm 
~fromthca#th.Windsrtachedgalcf~byaftcmoon.[22]  

In Son Diego 3.6 inches of rain ia 24 hsmrs, with continual heavy rain; in Escandido. the 
heaviest gala in 25 years wae rtpacd Octansidt a Jcnm total of 6 
-Dl 

JnOceansiipoundingstaswithhigbJpringtides~cdtkshaeline. Sandbags 
nstd to protrct EI Saeoo CMns; wave damage at Winsin St ramp. Fodations of 
bomeswaemdezmindedbyrhcwa~~~. [22] 

High surf d tidc gmrsb ovcr seawall at Mission Beach causing coastal damage m both 
ocean Btsch Pnd Misston &ach[3- 27,1940,1:1&2-7] 



Doc 27 

Dec 31 

March 

April 13 

In Ocean Beach 25 foot high waves and a 7.1 ft spring tide smashed over the beach, top 
pled one housc and threatened others. Rock 5ulwark consaufttd to stop force of waves 
that washed wer tbe boulevard into Mission Bay. One thousand sand bags wac placed 
in front of busex to stop erosion of fomdations.[22] 

In Mission Beach, meets were covacd with kelp, sand and mks that wat washed ova 
the sea wall.[221 

Rain-wcakawd roadbed c0hpe.d under fnight Ulgk. Zhc engine and three freight 
cars fell wa the cliff, killing thne &airmen. Rim to the stam, a concmc retaining wall 
had been built by dre railroad Company to protect this partion of h e  trick The wall was 
undamined by s- wavts.[221 

Segsonal rainfall totaled nearly 25 inches. Wafer ran 3 feet deep over Padre Dam in Mls- 
sion Gorgc.[S] 

Saa Diego River high; 9250 cubic WSCC dischagt at h4ission Gurge/Santtc. Heavy 
seasonal prcciphion - 24.74 inches in downtown San Diego.[23] 

Loud lighming and dudustcmn hiu San Diego.[3Jk 11.1941.12-31 

Jan 20.25 ,Windsumn in San Dicgo blew Qwn powcr Iines, trses, and ripped apart shops in down- 
town San DkgoJ3Jan 23.1943.1:63 

The wind rrpchcd up to 70 mph. At oceanside an 100'x100' platlonn at the end of the 
pia wm destmyCat3Jnn W,1943,A123.7-81 

aainzau d 336 irreh# fge the mmn. A violent wind d much damage-Pfan 
25,1943Al: 11 

Rain, hail. sZeet and slow in San Diego County. 'Ihc Lagunas under 6 inchcs of snow, 
Pinc Vancy received 2 incha.[3Jhc 7,1W3A1:3-4251 

Flooding m bwxuown San mego causes little damagc.[3Dcc 1 l,l943,A1:382-4) 



1944 

Winter 

Jan 25 

Feb 25 

Mar 1 

Mar 15 

Apr 27 

Nov 11-14 

1945 

Feb %I 

Mat 4-6 

Stonn rainfall totaled 455 inches, bringing scasosl total to 529 inches. Flooding 
throughout the ccnmty.[3,Dcc 12,1943.A1:24] 

Weak El N i  Wmter.[20] 

Hail and rainstam in Saa Diego. Water en- the Marim Room at La Jotla Snow was 
12-15 incbes deep at do00 feet S u m  total of .95 inches of min. season mtal of 8.96 
inchcs.l3Jan 26,1944.A1:14Jl3:21 - 

Wind velocities ovcr 30 mph. High tides of 73.7.4 far[3Jan 25,1944, A1:14,~2:3] 

Wind, rain, hail and snow storm swept though San Diego County bringing 1% ibcbes of 
rain and 1&12 inches of snow in the monntains.DS;eb 21.1944,Al:l,A6:24] 

Rainfall nacks 1.78 irrhcs.[3S;cb 23,1944.A1:4Ji3:8] 

Many areas flooded. Stonn rainfall lMal of 227 inches. Season btal of 11.95 
inches.[3F& %,1944A1:7-8.A2:24] 

Season total reach  1235 inches with a StMm mtal of 2.67 incbts. The Tijuana Riva 
vaUcy flooded. tandYlides near Camp and in caris0 Goge.[33& 25.1944.Al3~6J 

Sevea consecutive days of rain, the most sin- 1936; causing bkc Hodges to overflow 
and Rodriguez Dam to spill ovcr.[3,Feb 27,1W4,Al:l,A2] 

Rain. newly 5 inch and a wind of 30 mph.P,Mar 3.1944A11:3] 

Snaw md sLcz. L the moilrntaias while lain fell in the city. [3,Apr 28,1944.A156] 

Winas S-30 mph. No damage ~ D J U o v  12,1944,A151 

b b n g  srorrn with winds of 37 mph cause much damage and brought snow to the mun- 
&ins andLPguna[3,Nov 13,1944.A1:14] 

6 incks of rain at Jutiaa Straetr closcd in Ocean Bcach.[3,Nw 14,1944 .A1:4=2-31 

Saa Dicgu River overftowcd Booding reeds and homcs.[3,Nov 15.1944A1:241 

Hail in downtown San Dicgo.D,Fcb 25,1945.A1:4] 

Rain and wind along the coast. heavy mow in the mountains. Wind rrscM 24 mph; 
many roads clostd and memoirs fulLD.Mar 5,1945,Al:l) 



Mar 23 

Aug 18 

1946 

Jan 13 

Nov 8 

Nov 11 

Nov 11-14 

Nov 23 

Wind up to 45 mph along the coast, but little damage. One foot of snow in the mountains. 

Rainstmm broke 72-ytar rccorb swept out bridges, and flooded Impaial Counry. High 
waves along the coast[3,Aug 19,1945,A1:38:53 

Wind and heavy rains small craft warning issued[3,Dec 23,1945,A1:8] 

Little damage done. Rain mff and high tide ~ v c r c d  5 acres at the foot of Torrcy Pines 
gradc.[3Pec 25*194s,A1:11 

High winds in the mountains. Storm warnings 6Rnn VcnQlra to the Mexican bordaa[3Jan 
13,1946.A1:2-31 

Modmtcly high winds, heavy rahfall, and snow in the higha elevations.[3,Fcb 
4,1946,A1:41 

Winds of 3942 mph in the city, as well as .06 inches of rain in rhe w, county =dings 
up to 25 inck[3Mat 15,1946.A1:3@2 1 

~ o a ~ y  sbwexs and wind; wind at the weaha bumu up to 36 mph. [3,h4ar 
31,1946.Al:14.A4:141 

Tropical hmkanw off Baja Wurnia brings thunderstorms to the mounmins.rj Jtp 
B,lM31:1;9,1929,1946&6.7] 

Rain, snow, bail and high stas; h t  slow of the ytar at high altitudes in the 
county.[3,Nov 9.1946,Al:1-3,A3:2-4] 

RninEall in 3haY stam of .99 inches. 18 inches of snow npwrtd at Palomac 6.58 inches 
of rain in U s  Angeles.D,Nov 14,1946,A1:8~3; Nov 15.1946.A13,A3:1] 

Mild winds and 5 1  inches of lain in San Diego in are day. P ~ O V  24.1946.A1:2& 11 

Thcwarstebraicalstormm9ytanwithwinddbai),Strretrwenflooded; therainfall 
total was .8j inches.[3,D1x 2.1947.Al:l-3,A3:2-7] 

High wavcs caused plvtial collapse of the Occanside Piec windr np to 35 mph and snow 
in the mountains. Watcr backed up 2 fcct deep on Mission Blvd in Mission Beach.[3.Feb 
24.1948A1:4,A4:1-8] 



Mar 24 

rese 
January 

Em. 

Jan 7 

Heavy rain and 30 mph wind causes damage; drops .46 inches of rain in the city.~,Mar 
Z,1948,A1:7-81 

7.8 foot ti&. highest of the ytar, causes flooding in Mission Beach and hcific 
Beach.[3Jkc 10.1950.B1:2] 

Weak El Nino Wml~r.[9],[201 

Tropical~tor~~~PI 

Paiod of extreme sea leveLP1 

El Nino Wmta of moderate scverity.l20] 

High tidw and waves cause damage 00 Crystal Pia at hci& Beach urd batrercd a 
s c a d  at Impuial Beach.BJan 17,19539:l-31 

Swells from the southeaotf71 

Pakd of name stn kvcL[9] 

~ r h ' s  b~best  tide: 75 feet at 7:49am. Low tide at 3.91pn. [3pcC 26,1955,17:1] 

Stmm docs damage at Del Mar Fdrgmds. The stom brwght hail to Chub V h  md 
El Ca@[3Eeb 25.1956.1:l-3,1&1-5] 

Highways80d99bctween~CePor,Md'~odOSCdbecaaseof~windsand 
blowing sand.D&r 1,1956,1:81 

FIG& wind strike Chda Vista, damaging bmes.[3&x 14.1956,l:l-81 



lessl 

Winter 

Jan-Feb 

Jan 18-19 

Feb 3 

Feb 14 

1959 - 
Jan 6 

April 

May 

Jul 1 

Aug 2 

Scp 11 

1960 - 
Jan 19 

Ftb 8-11 

High tides and waves caw damage and flooding at S. Mission Beach. 7.2 foot tide at 
Bayside Lane.[3,Dcc 19.1957.3:l;Da: 20,1957,17: 11 

Very severe El Niio Winttr.[lEO] 

High tidts cause more flooding at S. Mission Bcach.f3 Jan 18,1958.13:4-51 

Imperial Bcach d e d  6rom 69 foot ti& lashed by winds.D,F& 4,1958,13:7-81 

Storm wava and ti& .of 5.7 feet undnminsd homes in Imperial Beach. 
15,1958,173 

6.7 foot tide and winds threatened homes in Impaial Beach and Mission Beach and 
nearly flooded Silver Shand highway south of Conmado.] 5,1958.1:7] 

Coastal tonradoes and wataqwuts sighted in San Diego.[l6J 

Fast moving lainstwm dumped mrre than 1 inch of rain in 1 hour. Many coastal homes 
5oodcd; much propmy damage in La Job  and Pacilic Bcach[3Jan 7,1959,1:8] 

25 Paci6c Beach residents filed claims against the city for S91.550 damage to their pp- 
pew caused by the Jan 6 storm They claimed plopeny value depteEiation of 
$5093O.r3,Ftb 17,1959*14:2-31 - 

Gale force winds caused damage all along the =t[lq 

Rain, wiod, thunder and ligbming firom a r e d g  tropical s t a m  at sea hit the county 
mountain and dcsat areas. At Bomgo Springs flooding of some areas qnmr& wind 
damage ~.[3Jul2,1959,135] 

Violent humhtam in Imjmial Valley. 4045 mph winda[3,A~g 3,1959,13:63 

Fmkisb rain and high winds m p a n y  a reEord 102 degree tanperatwe. A wind fun- 
nel swept through E San Ditgo.[3Scp 121959,1:7-81 

Midwhm Uuw cjlltcnt much damage oo milmak[3Jan 19,196082:q 

Warst sandstorm in 10 yean in B ~ m g o  area C U  winds bring snow to Lagunas: San 
Diego coastliae gW 6-8 foot waves. [3-b Nov 60,1:&7,17:1-31 

- 



Jan 4 

Jan 5 

Jan 16 

Jul 25 

Aug 4 

Nov 13 

High tides flood Ocean Beach. Water surged ova small levee of flood control canal at 
Longbranch.[3Dcc 19,1%0,13:11 

City of M c  Beach authcrh payment of S4000 to rtsidurts for the storm of Jan 
6,1959.DJan 4.1951,18:2-31 

mgh  sraf md a r e c d  high tide of 7.4 feet at San Diego. [3,Jan 16.1%1,1:1-2; 
1.192.1%1,1: 1-21 

San Diego shartline batted with high wave np to 10 fect[3Jan 17,1962,6353 

High tide broke a dike in Oceaa b h ,  trapping cim.[3Jul 26,1%1.18:1] 

A summer storm brought shawcrs throughout metropolitan San D k p  and thunderstorms 
in the molmrairu. causing at least2 bash floods. D&g 5.1%1,1:1-3,3:1-3 

Waaqmts ,  wind, rain, slow, hail, thunder, lighming and dust s p r d  over San Diego 
county causing damas in some arcas [3,Ckt 9,1%1.1:4-83: 1-81 

Clouds of dust rolled avcr San Diego and other areas of Southan Califumia, Motring out 
the sun.[3,Nw 14.1%1,1:7-81 

Scacrcred thundustorms brought sporadic rain to San Diego county. Lightning caused a 
brush firq sume rain was m p x ~ I  io El ejan and La Mesa[3,Scp 23.1%2.1:4-5] 

May 12 

Missim Bay was damaged by a draught-breaking tainstnm. Waves tat away boulders 
in Marinas and V a m a  Coves.[3Feb l3.1%3,13:8] 

Samg wiads oecllned in San Dkgo minty, Imperial Valley and the ocean. 100 mph 
gusts caused considerable darnage in E. San Diego County marntains.[3,Apr 
3,1964,1:3$:1-31 

A s u d d c n s t l r m h i t t k ~ D C S G I t , ~ a f l B S h f l O o d d a b a u s h b n t h M b m t d  
mod thon 50 rats. No aqrercY damage xcpmd. (3Jun 27,1964,17:56] 

U l t c x w y  high winds out of Mcxico kicked dmt and sand all ovcr San Diego County. 
Wmds up 00 32 mph. M u g  8,1%4,1:1-21 - - 



SW 2 Hurricane Emily moved northwest towarid San Diego, but brought only rain, high waves 
and w n g  winds.[3Sep 2,1%525:&7 

Nov 17 

Nov 21 

Heavy rain cased many drainage problans. The high ocean prevented drainage near the 
coast(3,Nov 21,1%5,27:81 

Sm Diego County faced the greatest flood and landslick dangers in irs histohistory. High tides 
stopped dr8iuap, and flooded several ,8leas such as S. Pdcific Beach and Mission 
Bcach.[3,Nov 23,1%5,1:8] 

Dec 9-12 High water and mud 6rom Forester Crcck flooded maal homes in Santee. [39ec 
10.1%5,1:7-83:l-81 

R i m  and attlw throughout the county were full to ovdowing. causing widespread 
flooding and amida&Ic damagc.[3&~ 10,1%5,4:563 

9 lie fotath big stam in 4 weeb flooding in W o n  Beach was inacased by a 7 2  foot 
high tide at 8:48am lhat 611ed s00rm drains with seawater and la ninwatcr back 
up.[3* 10,1965,1:7-81 

l k  downpour d majm flooding at BIDM:~ Ave at the undapass at US. 1 0 1 , [ 3 ~  
11,1965,1:6-82~ 

Wast flwd in 25 yaws, but only small amounts of damage. Road damages of 550.000. 
says county d eommissiona.[3pcC 12,1%5,13:8] 

m§ 
w1nDer 

Jan 6 

Riva overflowing causes evacuation near bordcrrPJkc 14,1%5,1:&8] 

Assistant city managa says scams in Novcmba and December cart city 
S382.000.[39ec 17,1965,4:1-21 

Hail mud and dashing rain create flooding and mudslides m Poway d BonitapJh 
15,1%52:43:4-8] 

Houses sliding out in SantecPJhc 27.1965.19:6-83:l-81 

$13 mini011 dmw 00 publicly owned ppcrty damaged by rtocnt rains.[jpac 
28,1%5*13:7-%] 

S t a m  damaged public p~pacy in. San Diego - an crtimated $15 million in 
dmage.D.Jan 6.1966,17:31 

H e ~ v y  Rins, mima flooding dm- the city, causing evawetians in Sanux.[3+eb 
7,1%6,1:7-83:1-51 



Apr 18 

May 27 

Scp 18 

Oct4 

lem 

Jan 22 

Stcxm ccntacd over Utah hits San Diego County with scaacred &all and gusty winds 
that rcachcd speeds estimated at 90 mph in the mountaim. Winds of 35 mph whi- 
tecappcd the accahp,Apr 19,1966,1:3-41 

Governor Brown promised $15 million in federal flood relief funds to SCV& artas in 
Southcnr Califania incl@ng San Dicgo.[3,May 28,1966,1:8] 

Rain, axompanid by high winds. thunder and lighming causes extauivc damage in 
Irnpaial Valky.[3Sep 20,19663: 1-31 

Stonn contlnuc~ in San Dicgo after hitting Impcrial Valley with damaging flash floods 
and giving San Dkgo its first measurable rain in 5 months., hpkl Valley drtnched 
with !he heaviest single rain in at least 3 ye.. storm total of 5 3  inches.P.Oct 5,1966,1:] 

Massive starm  hi^ San Dicgo with the heaviest lain in 8 months, and the smmgest wind 
in 8 years; gusty south winds c x c d d  gale velocities of 40 mph[3,Nw 8,1%6,1:1-21 

powerful smm bits San Diego. wividerparead Boading is the warst since hrt Docmbu. 
even wotse in Santet.D,Dcc 6.1966.1:81 

Winds with heavy flood watas turned EscardiQ inlo 8 disaster area, washed out a 
bridge in Mission Valley, and closed streets throughout the county. Damage estimated at 
marc &an $ 6 0 , 0 0 0 . ~ ~  7.1966,1:83:5-8.4:54 

The muddy warn of Escandido Creek mopped below the danga pint the city 
predicted total damages would rra~h S1OOeOOO-SU)[),OOO. Tbc city's new flood ccmml 
channel was r i m  up in 3 sections; damage of $80,000.[3~ 8,19663241 

The first major stem of 1967 brings wind, hail,rain and SMMC flooding in many seas 
including Mission Valley and Sanrcc.DJan 23,1%7,1:7-81 

Heavy drowas srmek San Dicp ma. cawing Boading Via Zapados in Santec 
floaded[3& 19,1%7,1:&7J 

50 mpb winds laphod h@al Vallcy crwing consWb damage; winds blew sand 
into thc air.[3& 15.1%7.1:6] 

Trupical stonn Lilly spotkd 650 mites southwest of San Diego moving nathcast along 
thcccmsta10rnph. W i n d s 6 r a n t h c S - S E o f 2 5 - 3 5 m p h ; ~ ~ t h e ~ o f %  
feet with lwtalraJ of 6-8 feet at 12-18 secaad i n t a v a k ~ ~  10,1%7A14:1] 

OffsbatwonarauvAwidtSpICadddOdingandlarhcdSanDiegowithrhundershowtss 
and bail.[3,Nov 22,1%7,1:3-81 

Two man sturns cxpcud[3,Nov 28,1%7,1:1-21 

S o n r m f r o m N c ~ b r a u g h t n c w s l a w t a ~ l y ~ ~ d r o p p t d m o r c ~ l i n c h o f  
rain m some anso. W i  of40 mph at Sheltm Islaod. [3Dcc 19,1%7,1:7-81 



Apr 1 

May 12 

Dec 19 

Feb 22 

Feb 24 

Mar 7 

Mac 13 

Mar 21 

Mar 25 

Jul 11 

July 17 

Storm dumps rain and snow, driven by high winds, OII the county. 30 inches of rain 
measured at Liadbcrgb ficld.[3Aw 2,1968,1:61 

Stmm dumped 5 inches of rain and 1 inch of snow in San Dicgo County: .Od inches 
mtasurcd u Lindbcrgh FicM, At Julian, 54 inches of rain fell, -cd by 
hail.[3May 13,1%8,1:81 

Storm from the soutb hit San Dicp and Impaia! counties, dropping nearly 1 inch of rain 
and causing widespread damage in the desat 'Ihe storm was accompanied by twists- 
like winds of 60 rnph .03 inches of rain mearund a L i h  Fg1d.n Jul7,1%8.1:1-21 

High tides with 40 mph w i a i  caused sane propaty damage.[3,&~ 20,1968.BZ7-81 

Chilling s m  dclivcnd xain, snow, hait, high winds and lightning. Nine inches of smw 
at Lagma, eight inches at Pabmar Mountain[3,Feb 20.1969. B12--5] 

More than 1 inch of rain in San Diego. 1 foot of snow in thc mountains. g , ~ &  
23,1%9,1:4-7] 

Record tain. up to 125 inches in 48 ham. Flood waters mounted in Northem San Diego 
County, thrratMing several communities. B.F& 26,1969,l:q 

Damage m public popmy in Nonh San Digo fim January rainstorm estimated at $1 
millioa. The hsrdesr hit are~s wae Oceanside and Escondido.[3,Mar 7,1%9,B1:5-7J 

A fiigid stwm brought 1/4-10 inch of rain and up 7 inches of snow to San Diego 
County.D,Mar 14.196931:7-81 

Electrical stam with thunder, rain, hail Pnd gusty winds drenched the city. F d g  rain 
and ha3 fell in the m m [ 3 , M a r  22,1969,1:3-5] 

'Ihe county voted fa support for legishion which would allow 60% state repayment for 
sa~am damage to plblic poperty.[3,Mar 25,1%983:1] 

Tropical storm him San D i b  lrca with hail t h d m .  lightning and heavy lah.I33ul 
12.1%9,B12-3] 

Tropical stam Benrice h g h t  swells of 2 feet from thc southwest with beakus of 3 4  
tctt at 12-15 seumd intamls. South-y winds of &-I5 mph.[33uly 7,1%9A1&1] 

W a U  August stom 01 record; ninstoan, w p a n i c d  by lightning pad high winds 
dropped .40 hcha of raia in less than 40 minutes. [3,Aug 17,1%9,B3:1-21 

Stonn whipped am#s Imperial Valley. laving a &ail of wind d rain damage. Winds 
reaching 60 mph generaw up to 8 foot wave  and blocked out the sun with clouds of 
dust[3,Sep 8,1%9,1:2-31 

- 



1920 

winw 

Aug 26 

Nov 29 

Nov 30 

191L. 

Jan 2 

Feb 23 

Mar 13 

A fast-maving dust and rainsLonn with winds up to 60mph caused m h x  damage in the 
Bomgo Springs area.[3&g 27,197081:63:6-81 

Maja sumn brwght heavy rain and wind to thc conty, causing power failures and 
flooding areas. More than 1 inch of rain to most county rrtees[3,Nov 30.1970,k& 
8.3:l-81 

New sumn btings showers Pnd wind; the stam total a! Lindbcrgh Field was 1.19 
hchcs43peC 1,1970,B1:8,3: 1-83 

Sevm storm baaabd San Diego County and mused flooding in Tijuana Tbe storm hit 
thecoast withstiffwindsandup to 1 inchofrain. Up 025inchesof slow in the 
mountains.[3,Ds R1970,1:83:1-81 

Storm baPers San Diego county with damaging winds - up m 40 mph along the caesr. . 

Htavy rains and s e v d  inches of snow in thc mwn-. DJau 3,1971.1:8] 

Cold. unstable smm brought hail rain. snow, thmkr and lightning and hmael clouds to 
San Dkgo County.[3J;eb 24,1971,1:13:1-81 

Stonn front fram thc wrth rcachcd San Diego. Rain ar snow fen over most of the 
arca.[3,Mar 14,19713 1:7-81 

Storm brinp rain and high winds. .OT inches of rain at Lindbagh FEU, bringing the sea- 
son tMol to 6.89 irrehea[3~26,1971,B1:83 

Stcmn with 80 mpb winds in mountains and blowing sand d dust to desert areas. No 
damage rcpwrcdi3M~~ 22,1971319 

Tropical storm hit parB of San Diego County with rains, thunder and ligbming.(3&g 
3,197181:6-7J 

W, m, bail and hi& winds swept through the county, bringing .68 inches of rain to 
San Diego.B,Ckt 17,1971.1:l) 

The stam m o d  aarheast after w m g  209 inches of rain in somc geas.[3,Oct 
18,1971 J:5-73: 3-81 

Rain, fog, snow, and ice hm a new winter stam that swept down hnn the nonh. More 
tban 5 inchts io most artas.[3.Dcc 28,1971.1:24,3:1-81 



Apt 19 Chilling stwm system drom the gulf of Alaska swcpt eastward last night aftP w i n g  
snow, bail and rain. Up to 5 inches of snow in the m o u n ~ f 3 , A p r  20,1972,Bl:l- 
3,B3:4-7l 

Jun 20 Pauring rain, thunder, and lightning caused power outages, and flooded &, M a l l  
mtasared 28 inches in the city.[3Jun 21.197281:68] 

Aug 8-10 52 mph winds caused mae damage in Impuial Valley; the stonn blew in h m  the 
n t m h ~ ~ ~ ~  winds averaged 29 mph with gusts up to 52 mph. DAug 10,1972,B3:5-6~ 

Aug 30  rapid sum Gwen was 300 miles west-southwest of San Dicgo; the storm bought 
win& of 15-25 mph and 4-6 foot swtlls with breakers of 6-8 feet at 10-15 second 
intcrvakl'3Aug 30,1972AlOI 

Oct6 

Nov 16 

Tropical storm Hyacinth m d  up b m  Mexico d suakcd the county minfau was 
1.11 inches at IAC Henshaw.O.Sep 7,1972.B1:6-1 

The stonn was 450 miles southwest of San Diego moving north at 12 knots. It brought 
u'inds of 12-21 mph and waves with breakers of 3-5 feet at 1@13 -d inmvals to San 
Diego.[3,Aug Sep S.l972;B17:1] 

Tropicat acmn J- swept by San Diern rainfall at Mt fagrma was 37 inches; flash 
floods hit pans of Irnpaial Valley, as well as the Colorado Riva  VaUey.[3,0ct 
7 J972,B 1:45,B22-4] 

Autumu rainstarm lashed San Diego County, dumping about 1 inch of rain in some 
and flooding streek .60 inches of rain at R Lnma, and 1.14 inches at Palomar Aiqmrt, 
1.07 mches at Lindbegh Fieid [33ov 17,1972.B - 1:8] 

Sari Diego Bay almost ovdowing because of higb tide 

. Winter Sevae El Nino Wmter.[91~1 

Feb 11-16 Sobam driven by deslxuctivc winds. dropped rain. bail and snow and causcd damage all 
o w  Sari Dicgo county. Mare than 1 inch of rain fen on inland rpear.[3$cb 

n 12,1973$1:7-83: 1-81 

More rain and wind damage in San Diego. W~deqmd flooding along Stadium Way in 
Mission Vlllley.[3J%b 13,1973,Bl:ll 

Fcb 15 

Mar 11 

S a m  brought thunder, Iighming, bail and mow to various pam of the county. M o i  
cold, maable air axompanied thc stnrm.[3,F& 16,1973,Bl:l-21 

Rainsum dmnped .71 iaches of lain at Lindbcrgh Field and covatd the mamains with 
5 inches of snow. 'Ihe latest in a s u b  of weather systems which have fdlowed the 
storm oack. which shifted south of tht tb mrmal path.[3& 12,1973Al-83 1:7-81 



Mar 14 

Mar 20 

Aprm 

Jun 8 

Jul s 2 1  

Jul 25 

Aug 1 

Aug 2 

Aug 19-20 

Oct1 

Oct 13-14 

1974 

Jan 1 

Jan 5 

Chilling wind rain and snow in San Diego county, accompanied by thunder and 
lightning.[3,h4ar 14,1973$1:2 -31 

Starm h g h t  .64 inches of rain to Lhdbcgh Field, causing flooding all over the county 
and new snow in the mountains. Snow that feu in the mountains was accompanied by 60 
mph gusts.[3,Mar 21,19733 1:4] 

A squall system o a c d  ecnw most of San Dicgo County, causing considrrable dam- 
age in Nationat Ci.[3&r 21,1973,B1:8] 

~urri-  Am, r mpical storm in the Pacidc with winds of 140 mph was about 1100 
miles from San Diego.[3 Jua 9,1973$1:5d83:1-31 

Octan WBW h i g k  than usual: r hraricaae 1ZOO miles south of San Dicgo scuds south 
to s o ~ t h c s t  swells m San Diego.PJul 20,1973~1:~7;Jul21,1973.B1:8] 

Approximately 6 8  foot high waves gcneratod by distant tropical stonn Erniiy hit county 
beaches and sent fog inland to Lindbergh Fdd Emily is 450 miles southwest of La Faz, 
Baja W o m b ,  and is headed west13 Jul 26.1973, B1:2,A3:1-!iJ 

An dectrical aoam hit Coronado and R Loma with Lighming, light rain south of 
Tijuana.[3Aug 2.197381:41 

T h m  hit mountain areas throughout Soudma ~~ Rain at Cuyamaca 
State F%uk mcasrned .6 inches.(3&g 3,197381:6] 

lmpaisl Valley was belted by rain, lightning and wind guSS- Many utpaimced 
pow- outages.[3,Aug 21.197383:44 

Hurricane K a h s k ,  600 miles southwest of La P 4  Baja California, kicks up 3 4  foot 
breaLas in San Dicgo.[3,0ct 2,197381:8] 

The high- tides of b e  mandc 6.8 feet at 1Q09 on Oct 13 and at la48 an Oct 14. The 
lowest wae -.6 feet at 5mpm m Oa 13 amd at 5:53pm on Oct 14.[3,Scp 23,1973,18:5- 
6l 

S p ~ n n  blew iaoD San Diego County with 80 rnph winds that brought dn, sleet and snow. 
'Ibe storm swept in b m  the narth.PJan 2,1974$1:&7J 

Smw and rain bal&faI the county, fl&g city S~CCB and knocking out pow. The 
storm arrived from tb Noadrcrn Cdifomh coast ad swept cast m the mountain 
s ta t~~J3 .J~  6,19743 13-5,B3:3-5] 

Warm rain - a totll of 2.86 hche - drenched SIln Diego, finally =treating toward Baja 
Wifcxnk some damage reportcd.[3 Jan 9,1974; B 1941 

A P d i c  scam swcp into the county bringing hail, snow md high winds up to 40 mph 
along tbe coastP,Mar 9,1974.B1:2-41 



1975 - 
Nov 28 

1976 

Mar 1-3 

19TI 

. winter 

Mar 1 

Mar 16 

Mar 25 

May 8 

May 9 

Jul 18 

Snow. hail, lighating and rain &om thc 2 day saxm. The storm caused many power 
tailures throughout the county.[3Nw 29.197581:67J 

A blustcry s m  dropped hail, rain and snow in San Diego.[3J&r 4,1976, B1:7.1:3- 
6.3: 1-81 

Tropical wrrm Kathlem brought heavy rains to San Diego. flooded 'Impaial 
Valley.D&p 5.19788 1.41 

Flooding in Imperial and Rivmidc counties c a d  much damage. D$cp 
20,1976.Bl9-31 . 

Flash flood watches and another s m  in San Wgo.[3Sep 25,1976,B1:34] 

H e w  Liza battwcd La Paz. Baja Wanin with 100 mph winds and 6 inches of 
rain.[3,Sep 5,1978,Bl.4] 

El Nio WmtQ of modexate scvuity.[9],[201 

Big wind Mew in, &hg $60.000 damage to a building under construction; gusts d e d  
61 mph at Mt Lagma and 42 mpb at San Diego State. [3,Mar 2,1977$1:5-7] 

Bddings PCnrdr by lightning when a mjor stmm 6rom ripped through the city and 
w, tht stonn 6rom the narh h g h t  with it lightning, tfirmda. hail and rain.[3,Mar 
17.1977*1:2-41 

Rpin, ha& mow in tbc mountain areas and hndcrstDzms B C C O ~ ~  by lightning 
~ a u c k t h c ~ r y ; n i n f a l l v a r i a d ~ l ~ i r r h t ~ a t J u l i a n ~ . 1 8 i n c h e s a t R L o m a  
(3- 26,1977.12-31 

A samn hit San Diega Cotmty, casing p~wer fdum and flooding sums. 1-07 i n c h  
of rain ftk bringing the season's total to 758 inchts.[3,May 9,1977.1:4-73:l-7] 

R e d  rainfall in h n  Diego: Palanar Momtain received 3.43 inches, Lindbcrgh Fdd 
1.65 hcks.[3&Iay 10.1977.B12] 

Hair. rain. thmda d lightning swept across Mt Lagma and some of the rain spilled 
over into the B m g a  Springs orea Rash 5ood watches wae issued fa the mountains 
d djaEeat dcsat areas of San Diego and Riverside cwncica[3 Jul 19,1977e4:1-21 

T&d starm Doracn brought rain d wind to San Diego; 2.31 i n c h  of rain a! Lind- 
be@ Field, aad an estimated $25 million in agrjculmal damagc~Scp 5,1978;B1.4] 

Tropial Flannce broke up within 425 miles of San Diego.' Breakers of 6-8 feet at 
in& d 12 seconds; winds of 12-20 mph. DScp 25,1977; B15I 



1978 

Jan 11 

Jan 15 

Jan 16 

Jan 17 

Jan 18 

Jan 19 

Jan 2Q 

Jan 28 

San Dicgo County was dcclaxcd a disaster area, clcaring the way f a  federal loans since 
last month's rainstnms. San Diego's losses estimatad at $103 miUion.[3Jan 
1 1,1978.1:51 

Powcxful rainstorm infticted death and damage, flooded homes, s b w s  and highways. 
2.65 inches drain at Lillckrgh F~ldJ3Jan 16,1978,l:S-fl 

Damage from the stonn of Jan 15 estimated at least $ 1 1 0 ~  damage to public and 
private property.[3Jan 17,19784:54 

New warm to San Diego fad mmations in Fallbroolt a d  Escondido. OJan 
17,1978,1:673 

Recent jtorm and month-long series of rains sent 0oodwatas ova the banks of both the 
San Luis Rcy and Santa Magidta Rivers. Rainfall of more than 2 inches in some 
arcas,DJan 18,1V883:3-71 

A Eminutc tuna&liLe windstom with 60 mph gnser hit Fall- and c a u d  consider- 
abk damage.BJan 20,1978,Al:lI 

San Diego Cormty rmd City are r e ~ u d n g  a state of ancrgerrcy be dedarcd because of 
damage fmm d m  in the past 2 weeks. Estimared damage btal is $16.5 million with $2 
million of that in F.pltbrook. DJan 20,1978332-31 

Heavy mihIJ &a in tbe month d $250,000 damage to city stnets and drainages 
systems. Repin sn ta be h a n d  by the city's S a c t  Divisim Mgct peading any 
f a  diswer aid thC city might reccivc.D Jan 28,197883:&7] 

~ainsmm with thunda ~IKI lightning. gale face winds, 90 inches of rain in downtown 
Ssn Diego, bringing the sewan total to 1495 incbs.13,Mar 2.19781 

lakes Hodges md Pomy art both oved0uing.P~ 3,19'78,1:7l 

Somas curse a d o n  ad damage along rhe cuast[3Jk 6,19781 

Raiastams do much damage in -13- 11.19781 

Storm h m  reEDmpsllied by thunda, lightning, hail d heavy Jhowen . m g  p e r  
Mum a d  meet flaoding.BNa 12,1978$1:3] 

Sm Dim ciy  dklred a dipacr area with . s M  $1.5.6 milliaa in damage. Rivm 
are d o w i n g  thugbout colmty.[3,Mar 13,19781 



Mar 16 

Feb 5-Mar 13 

Sep 3 6  

1979 

Jan 5 

Jan 26 

Jan 31 

Mar 20-22 

Mar 27-28 

1980 

Jan 1 

Officials assist &dents whose homes and businesses were damaged by recent county 
storms.[3,Mar 16,1978$3:5-61 

Presidentially declared official disaster pdod in San Wego.O,Mar 29,1978 ,Dl:% 

Hurricane Nonnan brrought increased thundcman activity to San Diego city.B,Sep 
4.19781.1161 

Thunderam hits ML tagUna with rain.[3,Scp 5.19781 

Tmpical s m  Norman, 450 miles south-southwest of San Diego, moving north at 15 
mph brings rain to San Diego. South-southwfst~ly winds of 17-32 mph, south swtUs of 
3-6 feet with brrslrcrs of 612  fctt at 10 second intervals. Brealcers rcachcd up to 12 feet 
at south king  bcachcs. P.Sq 5,1978DSl 

Violent storm hits county with heavy rain, snow, high winds, flooding and even a tornado 
in @canside; tomado caustd 515,000 -c. [3peC 19.1978,l:l-41 

The stwm dumped 19 inches of snow and almost 7 inches of rain in San Diego's mown- 
tain areas. Rats of Baja California wcrc flooded. [3- 20.1978,124] 

Stom front accompanied by sporadic winds dropped intennittent rains throughout the 
catmy. Waterspout obsaved offshorc.[3Jan 6,19798 1:q 

Dcl Mar and Irnm Beach homes face saious flooding horn high &. 7.1 feet at 
7:23am on Jan 26.DJan 26,19798 1: 1) 

Patnt stmm swept through county, with tcmatial rains. and snow in the desnrt Flooding 
in the strcus.D,Fcb 1,1979.15-6J 

18 inches of snow along witb 2 inches of rain feU during thc storm; Lowa San Diego 
County areas had rain and hail.f3Mu 21,1979.1:5] 

Heavy rains f l e  streets and causcd wdowing at scwal xescrvoi~~ MiEsion Valley 
flooded[3,Mar 29.1979,Bl:ll 

Lightning caused ~evaa l  brush Sres and thun- o w  much of San Diego County 
as a rbnbmcc frwn the Baja coest drifted through the &ca[3 Jun 4,197985:4-51 

Hunkam Dolores brought waves of ap to 8 f a t  to many local kacbcs. Tbe highest 
repnted breakers wae at Oceanside, due co the west-facing beaches. The storm is 
breaking up 600 milts south-southwest of Sa. Dieg0.13 Jul23,1979;DZA] 

SrWm off coast produces high wavcs a£ 5-8 fctt off of San Diego. High tide reaches 6.9 
feett3,Dec 31.19793 1561 

In Impaial Beach. waves swept into meets nar the coan(3Jan 2.1980.B1:561 
- 



Jan 13 

Jan 29-30 

Majot storm; obscwcd maximum si@cant wave height 11.0 feet, Maximum ptalc 
period 12.0 s~c.[1'7] 

Hraricanc force winds accompanied by omrtntial rains caused much damage in San 
Dicgo.[3Jan 30,1980.4: 161 

Baja damage in s~orm tstimatcd at SlOO miIIion.C3,Fcb l,198O,Bl:Sd] 

WY dosed by flooding in San Diego County.PJan 31,1980.4: 1-6~ 

County flood loss estimated at $5.7 milion.(3J%b 2.1980,B12-31 

Re- of wata b m  Rodriguez Dam at 950 g d b n s k  caused minor flooding in the 
South Bay utat3,Feb 4.198083:61 

B a d  of Supavijllls declared San Diego County a disaster trco fdlawing hst ust)r's 
s~ooms.[3S;tb 6.1980,B1:1] 

Sm Diego cotmy sustained $15 milion in Bood damage last w#k. [3Seb 9,1980,BZl- 
21 

Six storms in nint days.[l7J 

New stam hits ccnmty d Baja; wicksjxd street flooding. (3- 17,1980,Bl:S- 
6B3:ZbJ 

Stona dropped up 00'5 inches of rain in San Dicgo Cowuy. flooding so#u and 
ovdawing 5 dams.[3,Ftb 19,1980.1:1] 

Sixth PPcihc rtorm in 8 days bit Son Diego an Feb 20.t3,Feb 21.19803:2-3 

~ t l c s s  axms sprtad havoc thugbut San Diego Colmty.l32cb 21,1980,1:6l 

Damages abated I $100 million dollars for stam.f3&b 23,1980,1241 

Toml rainfall u a ~  5-15 inches near the coast and 15-30 incbts over the foorhill and 
maurtain snas.[l9] 



About 200 horses were eMcuated from Del Mar Fairgmulds afvr San Diguito Riva 
ovdowed~3,Fb 22,1980,2:6) 

Floodwaters of Sweetwater Riva covered hrge areas of the Chula Vista Municipal Golf 
Cbme.[3Bb 23,198083:24] 

Feb 27-28 o b m e d  Maximum Significant Wave Height of 12.0 feet, Maximum Peak period 13.0 
=.[l'TJ 

Mar 2 Storm damage to country toads and bridges estimated at $20 million. [3* 
2,1980$1:14 

Mar7 Latest mnn dropped 35 inches in San Diego County befor moving east[3- 
7.1980,1:5l 

San Diego Supmison accepted $1.2 million to k used to repair flood damaged areas in 
the wunty.C3,M&r 7,198088:q 

Mar 18 

Mar 2 1 

Apr l3 

May 14 

May 29 

Aug 13 

Jan 20 

Jan 21-22 

Ivhjar s k ,  with obsmcd max. sig. wave h~ 10.0 feef max. peak paid of 10.0 
=*[la 
Elccrrical storm drops rain. bait. and snow.[3,Mar 22,1980.B2:MI 

Thne communities a! the shore of at Salton Sea wat fiooded when wind- gcncated 
waves caused the tollapse of dikes at Salton Sea Beach and Desat shofts.[3Apl 
13,19803:2] 
Thunder and lightning along with s c a W  showas hit San Diego. D,May 
2.1980$3:1-21 

$7 million in claims against the ciiy have been filed by propaty ownen in South Bay 
wbose homes wae damaged by a pipeline to Tijuanu during heavy 0ooding.DElay 
14,1980334 

It will cost tbc comity 533.6 million to make flood xepairs to damaged mads, culvens. 
and bridgm.[3,May 29.198083:6] 

The county wiIl d c v c  $29 million of the $11 mPliMl requested in fedual disasra aid 
tb repair flood damaged raadr and bidgcs. PAug 14.1980.B 1:54 

High waves a d  tides ambincd to flood bmchhmt condos in Imperial Bwh; damage 
done to Ocean Beach Picr.DJan 21,1981.B 1:l-S] 

Maja slrnn in San Diego, observed max. sig. wave ht 16.0 fcg mx. peak period 20.0 
=.[171 

Storm with max. sig. wave h t  18.0 fet, max. p k  puiod 14.0 stc obsmd[ln 

Blusttry weatha dumpsd 1 inch of rain in ltss than an hour in puts of rhe county. 
Lightning awl higb winds causcd considmblt pow outagcs.[3,Feb 27,1981.Bl:q 



Obsaved max. sig. wave ht. 11.0 fae~ max. peak paid 14.0 stc.[l7] 

Nov 13 

Jan 18-19 

Jan 20-21 

Jan 28-29 

Fcb 22-23 

Mar2 

Mar4 

Mar 12 

Mar 14-15 

Mar 18 

Mar 29-30 

-1 

paiod of exame sea leveL[gI 

Storm dumped 124 inches of d at Lindbcrgh Field, and up to 3 inches in some anas of 
the county; snow in the mountains. 13- 5,198131:1-4;Mar 7,1981$1:3] 

Trapid stonn Bcatriz brings west-southwdy winds of 12-18 mph; southwm swells 
of 2-3 feet, breaken of 2-4 feet at 12 second intcrvals.[3 Jul6,1981,AlO] 

Obscned max. sig. wavc h t  12.0 feet, max. peak period 13.0 sec.[l7) 

Obsand max. sig. wave h t  17.0 fee4 max. p a k  period. 14-0 sec.[lv 

Majar s t m ,  observed max. sig. wavc h t  13.0 f- max. peak period 15.0 sec.[l'l] 

Stotm dumped heavy snow in the mountains throughout Southan California [3Jm - 

22,19823 1.61 

Maja storm, dbsened max. sig. wave h t  14.0 feet, max. peak period 16.0 sec.[l7] 

Obsaved max. sig. wave hf 13.0 kt, max. peak paid 12.0 soc.[l7J 

Majar sum, obmvcd max. sig. wave ht 15.0 feet. max peak paid 14.0 sec.[lq 

Unexpected thm- hit stcticms of East County with heavy rain, accompanied by 
lightning and thunder. Rooding in Imperial County. [3&W 13,1982,Bl:l-5] 

Stann brought downportr of more than 1 incb wa much of the county. (3- 
15,1982,1:14] 

Observed max. Jig. wavc ht 13.0 feet, max. peak pcriod 15.0 scc.[l7J 

Rain meinues. btinging flooding tb Sau Marcae md Esuddo. 16,1982.31:l- 
61 

S~~amdumpcd2inchGgaflain;wirhhailstormsin Clairwrant and MirP Mcsa[3JAar 
19,1982.B1:2d] 

Majar starm, ohenred max. sig. wave ht 15.0 fees mox. pcuk pctiod 15.0 scc. [I71 

Blusrery storm blew into San Dicgo County, dumping .4 k b c s  of rain in 2 hom[3Apr 
2.19823 1: 141 

Flash flood watch in cffca fa mountain, foothill and desat lliees as a result of the 
~ l c  air mass ova the artire mthwesr[3,Aug 24,1982, B3:q 

- - 



Nov 9-10 

Nov 29-30 

Nov 30 

Dec 22 

Jan 18-20 

Jan 23-25 

Series of storms swirled ova San Diego county. bringing cold rains and high winds with 
gusts up to 35 r.lph.[3.Nov 10.1982.12-41 

Ptolishing min and hail, ferocious winds and thunder and lightning continues,[3,~0v 
11,1982,l:l-41 

Tfrird Alaskan smm system hit San Diego County with htavy rains and winds up 57 
mph; storm dumpad more than 5 i n c h  of rain at bdbcrgh Field ML Laguna rccievcd 
3.65 inches. [3* 1,1982,1:2-681: 1-31 

50 mph wind blew away much of the recently rtstlred beadrfiront along the S w  
$25 million sand-hauling prow of the Corps of Engin-[3* 1,1982~1:14]. 

High waves and tides along the C a l i f d  coest closed Silver Strand highway W g  
Colonado to Impaid Beach; causes other damage in La Jolh and Mission Bay.[3&~ 
2,1982,1:2-SJ 

The La JoUa Marine Room was tht victim of gale force storm that sent waves smashing 
through its mfki& w i n & w s . [ 3 ~  2.1982813-51 

Starm in San Dicgo produced high winds in Nonhcas San Diego Carnry, D* 
9.198282: 1-31 

A storm that was pushed off tt& by winds fann the north went through San Diego and 
drove tast to Imprial Vallcy.[3&c 10,1982,1:161 

About $10.000 damage done to the Ocuur Beach Pier as high ti& and heavy surf bat- 
tcrcd San Diego's coastline, breakers ranged from 10-12 feer [3.Dec 18,1982,El:l- 
6,3:2-3 

Majar win- gDnn I.ULBCI massive blackout h g h o u t  Wcunia, Arizolla and 
NeMda[3pcC 23,1982,1:1-6l 

Maja smm, max. sig. wave ht 16.0 feet, max. peak paid 17.0 sec obsavab[l7J . 

A Pacihc sconn 700 mifa b m  San Dicgo bmght 12 foot waves; caused the closing of 
the OctPn Btach md Crystal Piaj.DJa 24,1983, B1:l-31 

Heavy rains scat muddhks aaoss highways and high winds md heavy sur f  pounded 
bcaches.pJan 25,1983.1:14] 

St~nn moved as mpch as 25 feet of built-up sand and roclc protection from the base of 
curs up and down the cou111y's cQastlinc.[ll.p.3] 

Obsavcd max. sig. wave ht 18.0 f a t  max. peak paid 20 scc.[l'l] 
- 



Jan 26-29 

Feb 1 

Feb 11-12 

Feb 12-14 

Battaing surf of up to 15 feet is the result of a series of inturse storms in the 
P~fific.[3Jan 26,1983$2:1-31 

Obsmed max. sig. wave ht 24 fcet, max. peak period 20 =.[17J 

Cxystal Piers was hcnvily damaged by waves as high as 15 faet[l2Dcc 2,1986, E3) 

Winter storm brings high tides and pounding surf to San Diego County coastline; Dcl 
~ e r  sod -& decked states of cmcrpncy. W a n  28.1983.1:l-SI 

In Mssim Beach, high tidcj overflowed the seawall and flooded several homes with 
water and sand High tide and waves to= a 2O@fwt section off the end of Crystal 
Picr.DJan 28,1983,B4:1-8.E1:1-21 

Maximum wave heights at La Jolla 6 1 1 3  feet with a wave paid of 5-9 sec. At the 
Mission Bay cntrame, max. wave ht. was 13-19 feet, period 15-17 8ec.DJan 28,19831 

Two submpiarl m m s  carrying up to 2 inches d rain and gale faree winds of 40-50 
mph hirs San Diego. coindent with high Jan- tidts.[3Jan 29,1983.1:145J 

An estimatad 36 million in damage was WjCDCd by the aorm of Jan 27-28.[3.F& 
1,19831 

Starm dumped mae than 1 inch of nia, brought onou to the mountains. Damage in Baja 
Wcmia a d  San Diego &mated at $32.7 million damage.D.F& 4.1983.1:14] 

San Diego County, with estbaml damages now of 314 million, was decked a disasta 
uce by Prcsidcnt Fbgm.D,F~b 10,1983,Bl:l-3) 

High surf and tides pound San Diego's coastlint.[3,Feb 12,1983,Bl:l-21 

Majm sunm, obxmad max. sig. wave ht. 18 feet, max. pealc paiod 22.0 scc.[l7J 

A day of bervy surfinundatEd Mission Be& on Fcb 13.[3= 14.1983,B1:141 

A r e w c ~ r t ~ n n ~ h i g h ~ I n d i n t e r r s e n i r u a n S a n D i c g o C o u n t r .  
floodiag low-lying pnas and overflowing many dams. Waves of up to 14 feet; many 
homes flooded in Sowb Bay,g,Mar 1,1983, kl4;Mar 2,1983.124.B1:1] 

~barttre~thcoasac9ti~tday.R~gdcaPsedbysevae~oonn.rippbd~a 
section of thc Imperid Beach PM.[3- 3,1983,Bl:l-3) , 

m y  smm $3.4 mlllim in pnrpa). -. eanamimci0n.i. w o n  
Bay.D,h& 4,1983,kl-41 

Mudslide in kini tas  at Eminitas Blvd. and Inmstate 5~~ 6,1983B 133-63 

M a ,  storm* obsawd mu sig. wave hr 16.0 fee& mu. peak- 18.0 s.[l7'I 



Mar 15 Offia of J h c r ~  Saviccs report &matts s t a m  damage at $143 miIlion.~,Mar 
35,1983.321 

Damages of of 1982-1983 &mated at $50-75 thrwghout Califomk[lO] 

Mar 17-18 Ma.- obsavdmax. sig wate h& 14.0 ftet, max. pcak periDd 20.0 sec.[lT) 

May 10 Coasal srmns during the winsu took away much sand from bcal M h t s . B , ~ ~ y  
10,1983.3k16] 

Jul 10 N o r d  than higher tide caused temp- flooding in the Sports Arara area, alsb on 
Midmy ~ ~ u l l l , 1 9 8 3 ~ 3 : 4 4 J  

Aug 6 Thrmdasoonns fcd by moist tmpical air h m  Mexico rolled through San Dicgo, bringing 
unusual f i a n d  6rer, a h  XI1 inches of rain.f3,Aug 7,1983.1: 1-41 

Aug 8 

Aug 14 

S q  29 

Oct 1 

Oct2 

m4 
Aug 12 

m6 

Aug 28 

High W fkding of tbe SoPrd in Oceanside. flooding in Mission Beach and 
The r m d y  high tides - 7.7 feet - when combined with 6-10 foot high 

W ~ M  brarght noading to coarral m, ocasii in particular dang~-P.Aug 
9,1983.313-681:41 

DO- h @ n  jighmhg a d   OWC CIS and caused a series of accidents-u&g 
15,1983,3124,1:41 

First winter stmn af b scasm~; 12 indres of rain at Lindbagh FelhPScp 
30,1983.39:l-51 

Unseasonable Pacik storm owr San Diego products &vy showers.D.Oct 
1.1983,31:463 

35 W e s  in Ouansidc left h o m t l ~  when an apartment complex collapsed due to 
a c a m d a k  ofmhwam above tbe dings.  [3.& 3.19838 1: 1-63 

Tropical ~~IXUI Istlle lxings wind uld smf to San Diego; west- swthweskdy winds of 
14-2D I@I, breslcers d5-8 kt m south facing kaches at 14 d intavals.[3+4ug 
151984;Bll 

TroQicPl amn Qhf was 1UK)mila mathcast of San Diego bringing wiads and humidity 
to tbt ~armty.O& W.1985819111 

Tropical smorm Javitr ofishot bm@ w e s t - s o u t h w ~ y  winds of up to 15 knots and 
heavy surf to sanh-king bcafbes Surf of 3-6 f a t  at 14 d intavals, with a max- 

;. irmw of 10 f a t  ar sou& facing -DAug 28,1986A141 
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Jan 1 7  

Unexpected heavy rahmms, 10- than normal t e r n m [ l l ]  

High tides d 7.8 feet flood caastal arcas.[14,Dcc 31,19863 

A s t rong ex t ra t rop ica l  l o w  pressure system 
approached the Southern Cal i fornia  coast .  
Strong winds, high waves and thunderstorms 
impacted t he  area. Deep-water waves of 33 
feet were measured at the  Begg Rock Buoy. 
'A barometric pressure of 29.25 inches was 
recorded a t  Los Angeles. Coastal damage was 
sustained throughout Southern Cal i fornia  
from Santa Barbara t o  the  U.S. - mexico 
border. Redondo Beach ' s King Haxbax suffered 
severe :damage. 
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publication author is the U.S. Army Corps of Engineers 
(USACOE),  Los Angeles District, Los Angeles, CAI u n l e s s  
otherwise noted. 

Reference No. Title 

CCSTWS 84-1 Annual Report, 1983, April  1984, 67 p. . 
CCSTWS 84-2 Nearshore Bathymetric Survey Report No. I, 

Nearshore Research Group , Scripps 
Institution of Oceanography, La  Jolla, CA, 
April 1984, 1 4 2  p. 

CCSTWS 84-3 San Diego Region Plan of Study, April 1984, 
34 p. 

CCSTWS 84-4 Geomorphology Framework Report, Dana P t .  t o  
the  Mexican Border, September 1984, 150 p.+. 

CCSTWS 84-5 Sediment Sampling: Dana Pt. t o  the  Mexican 
Border (November 1983-January 1984), 
November 1984, 80+ p. 

1985 

CCSTWS 85-1 Annual Report, 1984, April 1985, 37 p. 

CCSTWS 85-2 Geomorphology Framework Report, Monterey 
Bay, U.S. Geological Survey, Menlo Park, 
December 1985, 100+ p. 

CCSTWS 85-3 Nearshore Bathymetric Survey Report, San 
Diego Region (November 1983-February 1985), . 
Ocean Engineering Research Group, Scripps 
Institution of Oceanography, La Jolla, CAI 
December 1985, 560 p. 

CCSTWS 85-4 Southern California Coastal Processes, 
Annotate Bibliography, December 1985, 401 p. 

CCSTWS 85-5 Geotechnical Data Inventory, Southern 
California Coastal Zone, December 1985, l oo+  
P* 

CCSTWS 85-6 Southern California Shoreline Socioeconomic 
Data Summary, POD Inc., Santa Ana, CAI 
December 1985, 195 p, 
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CCSTWS 85-7 Meteorological Data Inventory, Southern 
California Coastal Zone, DMA Consulting 
Engineers, Marina d e l  Rey, CA, December 
1985, 150+ p. 

CCSTWS 85-8 Hydrologic Data Inventory, Southern 
California Coastal Zone, DMA Consulting 
Engineers, Marina d e l  Rey, CAI December 
1985, 102 p. + Appendix 

CCSTWS 85-9 Hydraulic Data Inventory,  Southern 
California Coastal Zone, December 1985, 35p. 

CCSTWS 85-10 Shorel ine Movement Data Report, Por tugese  
Point t o  t h e  Mexican Border (1852-1982), 
USACOE Waterways Experiment S ta t ion ,  
Vicksburg, MS, December 1985, 49 p. 

CCSTWS 85-11 L i t t o r a l  Zone Sediments, San Diego Region 
(October 1983-June 1984), University of 
Southern California,  Los Angeles, CAI 
December 1985, 200+ p. 

CCSTWS 86-1 Southern California Coastal Processes  Data 
Summary, Jaykim Engineers, La Jolla, CA, 
February 1986, 572 p. 

CCSTWS 86-2 Southern Cal i fornia  Coastal Photography and 
Beach Profile Index, February 1986, 150 + p. 

CCSTWS 86-3 Annual Report, 1985, July  1986, 45 p. 
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CCSTWS 87-1A Consolidated Plan of Study,  March 1987, 200+  
P 

CCSTWS 67-18 Annual Report, January 1986-July 1987 ,  
October 1987, 46 p. 

CCSTWS 87-2 Coastal  C l i f f s  Sediment Report, Ajina, Del 
Mar, CAI J u n e  1987, 150+ p. 

CCSTWS 87-3 S i l v e r  S t r a n d  Prel iminary Sediment Budge t ,  
Mof f a t t  and Nichol Engineers,  Long Beach, 
CA, December 1987, 157 p. 

CCSTWS 87-4 Oceanside C e l l  Pre l iminary Sediment B u d g e t ,  
Tekmarine, Inc., Pasdena, CAI December 1987 ,  
157 p. 

CCSTWS 87-5 Northern Ca l i fo rn i a  Coastal P r o c e s s e s ,  
Annotated Bibliography,  US ACOE San F r a n c i s c o  
D i s t r i c t ,  December 1987, 491 p. 

CCSTWS 87-6 L i t e r a t u r e  Data Base User's Manual, USACOE 
San F ranc i sco  D i s t r i c t ,  December 1987, 32  p. 

CCSTWS 87-7 Northern California Coastal Pho tog raphy ,  
Beach P r o f i l e  and Bathymetry Index, USACOE 
San F ranc i sco  Diskrict, December 1987, 97 p. 

CCSTWS 87-8 Northern California Wave, Wind, Tide, and 
River Discharge Index, USACOE San F r a n c i s c o  
District, December 1987, 108 p. 

CCSTWS 87-9 San Diego Region Wind T r a n s p o r t  and Wave 
Overwash Report, Tekmarine, Inc., Pasadena ,  
CAI December 1987, 36 p. 

CCSTWS 87-10 Shore l ine  Movement Investigations Report, 
Po r tugese  Po in t  t o  t h e  Mexican Border 
(1852-1982), Moffa t t  and  Nichol Eng inee r s ,  
Long Beach, CA, December 1987, 124 p. 
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CCSTWS 88-1 ~ocioeconomic Data S u m m a r y  , N o r t h e r n  
C a l i f o r n i a  Shoreline, USACOE San Francisco 
~istrict, January 1 9 8 8 ,  43 p. 

CCSTWS 8 8 - 2  S e d i m e n t a t i o n  i n  S u b m a r i n e  C a n y o n s  -- San 
D i e g o  C o u n t y t  C a l i f o r n i a  ( 1 9 8 4 - 1 9 8 7 ) ,  
M o f f a t t  and N i c h o l  E n g i n e e r s ,  L o n g  B e a c h ,  
CA, A p r i l  1 9 8 8 ,  115 p. 

CCSTWS 88-3 R i v e r  S e d i m e n t  D i s c h a r g e  Study, San D i e g o  
R e g i o n ,  S i m o n s ,  L i  and A s s o c i a t e s ,  Newpor t  
B e a c h ,  CAI A u g u s t  1 9 8 8 ,  1 0 0 +  p. + A p p e n d i c e s  

CCSTWS 88-4 Shoreline P o s i t i o n  Study - San D i e g o  R e g i o n  
(1982 - 1 9 8 3 ) ,  T e k m a r i n e ,  Inc., Pasadena, 
CA, A u g u s t  1988, 10  p. 

CCSTWS 88-5 Sand T h i c k n e s s  Survey Report, San D i e g o  
R e g i o n ,  Tekmarine, Inc., P a s a d e n a ,  CAI 
A u g u s t  1 9 8 8 ,  2 1  p. 

CCSTWS 88-6 H i s t o r i c  Wave and Sea L e v e l  D a t a  R e p o r t ,  S a n  
D i e g o  R e g i o n ,  M o f f a t t  and N i c h o l  E n g i n e e r s ,  
L o n g  B e a c h ,  CAI January 1 9 8 9 ,  1 0 0 +  p. 
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